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Nippersink Creek Watershed

202 square mile - |
watershed, i ] 2
draining to the
Fox River, with
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Nippersink Creek is listed by IEPA as “impaired” for
fecal coliform from an unknown source




Watershed Plan Protection

Objectives:

NiPPcrsink Creck
Watcrshcd Flan

www.nippersink.org

Objective 17:

Provide multiple opportunities
for assessing measurable
watershed plan implementation
milestones, such as whether
pollutant loading reductions are
being achieved over time;
evaluating the effectiveness of
proactive watershed protection
measures; and whether social
behavior has changed because of
the implementation of the plan.



General Watershed Plan

Recommendation:
Nippemink Crede CWR-L
WPPtM Plan Implement an expanded

www.nippersink.org

water quality and
biological monitoring
program throughout the
Nippersink Creek
Watershed.



Water Quality of Nippersink Creek
and Wonder Lake Study (2004)

ZUSGS » Watershed planning
b efforts over a 15 year

period reduced the annual
Water Quality of Nippersink Creek and Wonder Lake, Se-d Ime n-t |Oad frO m

McHenry County, lllinois, 1994-2001 Nlppe rsink Creek to
Wonder Lake from 33,000
to 12,000 cubic yards per
year.

» Lake sediment core
samples show no elevated
levels of regulated
contaminants.

Scientific Investigations Report 2004-5085

U.S. Department of the Interior
U.S. Geological Survey




Existing Water Quality Monitoring Sites

Walworth Co.
P Kenosha Co.

PR T = i
Key to Water Quality Monitoring Stations: lllinois Environmental Protection Agency

United States Geological Survey
Frionds ol the Fox River
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Key To Sampling Points

b 3 MCDH - Beach

b 3 MCDH - Stream|

b3 IEPA

b 3 VLMP Tier 3
USGS  Stream Gage
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~ Wonder
- Lake |
- Dredging

Project

- A $5.9 million
Special Service
Area (SSA)
- funded project
to remove up to
1 million cubic
yards of
accumulated |
sediment. &N TR IR i
_‘; fll . Bl Figure 2. Sediment

il L y Location Map




USGS Monitoring/Synoptic Surveys

» (2009-Present) Monitoring of discharge
and suspended sediment in Nippersink
Creek above Wonder Lake

» (2010) Pre-dredging synoptic water
quality, water velocity, and bathymetric
survey of Wonder Lake
- Targeted August 2010 based on past water

quality data

» (2015?) Post-dredging synoptic survey



Chlorophyll Sensor Temperature/Conductivity

EcoMapper S
Autonomous "

Sensor
- Algae
nderwater Vehicle )
pH/ORP a—
Sensor .
ROX® Dissolved Not Shown.
Oxvgen Sensor Rhodamine WT
Y9 Fluorescence

» Capable of diving to 200 ft depth at up to 6.75 ft/s
» 10+ hours of run time
e 1 Hz sampling rate

Pressure Sensors, . Propulsion
Water quality sensors Compass, uplooking GPS/Wireless Antennae
(inside flow-through cap) beam*
l BERO cazs.

B———w NI

e

Depth Sounder, DVL/

ADCP* Side Scan Sonar

*New in 2010



Survey Missions

Wonder Lake (lllinois) § by A Wonder Lake (lllinois)
August 2010 e August 2010

EcoMapper Data Sets*
«  WL_South_EM_OWDataPoints Sample Hour
+ WL_Middie_EM_QWDaaPoints
WL_North_EM_QWOataPoints 8
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*Surface Water (Approx. 0.5 it Gepth) *Surface Water (Approx. 0.5 it Septh)
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Bathymetry

Tributaries Sampled Aug. 13, 2010

Wonder Lake (lllinois)
August 2010

Wonder Lake (lllinois)
August 2010

Bed Elevation (ft; NGVD29)

Bed Elevation (ft; NGVD29) 9 WL_YSIProfPossions

High : 028 High - 8028
—
Low : 7693 Low - 7893
Temp 22.8 °C
SpC. 691 uS/cm
pH 7.84
DO 6.31 mg/L
Turb.<1 NTU
Temp 21.4 °C
SpC. 896 uS/cm
pH 7.98
DO 8.2 mg/L
Turb.2.9 NTU i . St -
Q 46 cfs : Temp 19.2 °C
3 5 SpC. 923 uS/cm
pH 7.8
DO 8.21 mg/L
Turb. 15 NTU
Temp 20.5 °C
SpC. 1154 uS/cm
Y pH 7.79
Vo W s G g ey 95237 VS R —— : ¥ ‘4 DO 8.14 mg/L

e . v -—

St o e i . T X hic K N Turb.< 1 NTU



Water Velocity
yﬂ
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4695000

4694500 -

4694000

388000 388500 389000 389500
UTM Easting (m)



UTM Northing (m)

Depth-Averaged Velocities (cm/s)
Averaged over depths Om to 1.5m
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Water Quality Profiles
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Surface Water Quality Distributions
(North Bai) Boat Wake

Wonder Lake (lllinois) ; ‘ i Wopder LaRg (lllinois) §
August 2010 . il August 2000 1

Water Temperature* ' ] CEAL X Specific Conductance®
(deg. C) : 3 (mSiem)
B z5.42-2653 2 0582
I os:-2003 W= v o { 0.555-
B 2002 -2074 e Torh ; 0.550-
B z0.74- 2884 . & 0562-
B 26842695 ? F o 5 e 0.585.-
B 25.95-27.06 5 _ . o 7 0589,
] 27.06-27.18 . > A i s J . : 0572
27.18.27.27 B F L \ B o575
27.27-2737 \ b e B os7e-
2737-27.48 w0 £ 1 I 0ss2-
27.48-2759 : E Lo 2 I 055
27.59- 2769 £3 B oses-
2769.278 Lt gl N 0592-
278-279 3 4 B oses-
27.9-2801 e : Oh I o598
{ 2801-2812 : o I o coz-
B 122822 . ey B 005
B 2522-2833 < ¢ LG B occe
I 25332843 : vel? el o
B 2s43-2854 -y y oo
o - N < A

*Surtace Wator (Approx. 0.5 1t depth) r A s ; . 5 *Surtace Water (Approx. 0.5 ft depth)
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Surface Water Quality Distributions
(North Basin)

Wonder Lake (lllinois) BRSNS ol o8 S0 Wonder Lake (lllinois)
August 2010 : 2 el 2l August 2010
3 < gy -
Dissolved Oxygen*
(mg/L) pH*
"-14 83784
1m4.19 B es-042
19-123 B sa2-84s
123-128 B ees-nas
128-132 B 545851
132-1386 B cs-ese
136141 B es:-cs
B 141-145 B sse-859
B 145-15 I 550862
| RLERLE B ccz-cet
Bl 154159 B cs:-eo7
B 159-163 B e 67
Il 63-168 [ EREERA)
B 165172 B cs-ers
B 2178 B cs-cn
B e e | CECEY
| RERBRTLE B eet-ene
| RLERE B sas.887
[ RERREE Il 557 -850
| REERREE [ R

*Surtace Water (Approx. 0.5 f depth) *Surtace YWater (Approx. 0.5 2 depth)

D e e T R PR Ve P s § i (g Sy 800 (08 f

e ——— ——




Surface Water Quality Distributions
(North Basin)

Wonder Lake (lllinois) [ T a ¥
August 2010 ' . wi e

Chlorophyll A*
(uglL)

206-355
355-415
415.474
474.533
§33.593
I s03-0852
B 6s2-710
| EiEERZA
| RgERE
B o220
B sao-0490
B o:0- 101
B 01 - 107
N o7 - 113
[ REKERIL

*Surtace Water (Approx. 0.5 R depth)
Estrmated waing YS1 8025 Chiorophy®
S6M0¢ POSL-CAdIied using
Chiccophylt A lad samplo
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Surface Water Quality Distributions
(Middle Basin)

Wonder Lake (lllinois) e} Ry Moamdnd Wonder Lake (lllinois)
August 2010 | 1PN August 2010

Water Temperature* Specific Conductance*

(deg. C) (mS/cm)

B 25402503 0.567 - 0.68

B 2503-2548 0.58 - 0.589

B >549-2588 0.589 - 0.595

B 2se6-2615 0.505 - 0.599

B 2615-2838 0.509 - 0602

B 20.38- 2856 0,602 - 0.603

I 2656-26.71 0.603 - 0.605

et 2671-2683 I 0505 - 0.605
2683-2092 B 0.505- 0607
2082.27 B 0007 0608
27-27.09 B 0508 - 0611
27.09-21.21 B o511 -0615
2721-2135 B o515 0521
27.35.27.54 B oc21-063
27542777 B 063-0843

I 27772808 I 05450662

B 2806-2843 B o0c62- 069t

B 2se3-288 B 0091 -0738

B 28832048 B 07350798

B 2545-30.18 B 07990895

Nippersink Creek
Temp 21.4 °C
SpC. 896 uS/cm
pH 7.98
DO 8.2 mg/L
Turb.2.9 NTU

*Surtace Water (Approx. 0.5 ft depth) *Surtace Water (Approx. 0.5 f depth)
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Surface Water Quality Distributions
(Middle Basin)

Wonder Lake (lllinois) e} Ry Moamdnd Wonder Lake (lllinois)
August 2010 | 1PN August 2010
Dissolved Oxygen* pH*
(mglL)
|
783-971 B 783.79
071-112 B 79.798
12-123 B 796-803
123.132 B so3-800
132.139 | EXCRERD
138-145 B se-s22
145-149 B c22-820
B 0153 Bl s29-535
B 153155 | EECRYH
B 55157 | EXRRRT
B 7159 B 545054
B 55t | EERLT
B -2 | ECIRT
B 62164 | ELURERN
B 64166 | ERIEEY
B 617 I 25-887
| ELERE B os7-094
B i7e-170 | EETRL
B 170187 | ERTY
| RCESEET B s.07-913

Nippersink Creek
Temp 21.4 °C
SpC. 896 uS/cm
pH 7.98
DO 8.2 mg/L
Turb.2.9 NTU

*Surtace Water (Approx. 0.5 ft depth) *Surtace Water (Approx. 0.5 f depth)
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Surface Water Quality Distributions
(Middle Basin)

Wonder Lake (lllinois) e} o T y, Wonder Lake (lllinois)
| August 2010 [ ) & August 2010
- Chlorophyll A* Blue-Green Algae*
(ug/L) (cells/mL)
|
676-19.1 480 .7.772
19.1-288 7.772- 13,420
88-365 13,120 - 17,040
355-426 3 17,040 - 19,800
426-473 19,900 - 21,890
47.3-511 B 21.990 - 23,530
51.1-541 B 23530 - 24,650
B 51584 B 2485025470
B s64.533 I 25.470 - 26,070
B ss3-508 I 25,070 - 26,510
Bl s05-609 B 26.510- 26830
B 05624 I 25.830-27 070
B 2s-042 I 27.070-27.3%0
B ci2-686 I 27 3% 27830
B c56-696 I 2753028430
B o6-733 I 22420 - 29,250
| RERERCE I 25250 - 20,370
N s -8e2 B 0,370 - 31,200
| EFRIE I 31200 - 34,000
Bl o502 I 3+ 000 - 36,880

*Surtace Water (Approx. 0.5 ft depthy)
Estrmated wiing YS1 8025 Chiorophy®
seror post-Calirated
Chiccophylt A lad samplo

*Surtace Water (Approx. 0.5 f depth)
Estimatod using YS! 6131 Phycocynnin
sensor calitated using DI water (zero-

PO caltration 10f redatve
CONCAAIAtions)
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Surface Water Quality Distributions

Wonder Lake (lllinois) #3 Wonder Lake (lllinois) £age

August 2010 August 2010
Water Temperature* Specific Conductance*
(deg.C) (mS/cm)
B 2 e-2808 0.568 - 0572
B 2082330 05720575
B 530-2871 0575-0577
Bl s -203 0577-0579
B 2003.2035 05790581
B z0.35. 2066 0581 . 0582
P 20686-2098 0.582 - 0.583
P »98-303 B 0583-0584
303.3062 B 05840588
30.62-3093 I 05850588
30.83- 31.25 I o585 . 0597
31.25.31.57 I 0587 - 0580
3157-3189 B 05890592
3189.%22 B 05s2-0595
322.3252 B 05950508
P 32523284 B 0505 - 0603
B 2e4-3316 I 0c03-061
B 36547 Bl oot -0617
B 23473379 B 05170627
| ESEEEETRY B 0527 - 064

*Surtace Water (Approx. 0.5 ft depth) *Surtace YWater (Approx. 0.5 2 depth)
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Surface Water Quality Distributions

Wonder Lake (lllinois) £y

Wonder Lake (lllinois) 59
August 2010 August 2010
pH*
Dissolved Oxygen*
(mglL)
13414 B asa.885
14145 B 855-857
145-15 B s57-850
15-154 L EE R
154167 B 2cr-se2
15718 B 852-864
16-16.2 B c54-866
B 162-164 B ssc-868
B 64165 B cce-s60
B 65167 | ECCRCRA
B 57168 | EREREEA)
Bl 58169 | EREREES
B so-17 B es-ar
| EIERIA Bl ce-an
B ir-17s | ERCBY]
B irz-17s | EERCE
| EERiE B se2-884
| RISERL I s24-088
| EERSLE B 585887
N 53-187 B 557880

*Surtace Water (Approx. 0.5 ft depth) *Surtace YWater (Approx. 0.5 2 depth)
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Surface Water Quality Distributions

Wonder Lake (lllinois) #3 Wonder Lake (lllinois) 5%
August 2010 August 2010
Chlorophyll A* Blue-Green Algae*
(ug/L) (cells/mL)
10151733 10,790 - 13,410
1733-2244 13410- 15410
22442007 15,410 - 16,950
26,07 - 28 85 § 16,950 - 18,140
2865 - 3049 18,140 - 19,040
3049-31.79 B 19.040- 19,740
3N79-3272 B 19.740- 20270
B 2r2-3338 B 20,270 - 20,680
B 33383385 I 20,620 - 20,990
B 3565-3451 I 20990 - 21,230
B a51-3544 B 21,230- 21,480
B 254s-3875 B 2148021790
I 3075 3859 I 21.790 - 22,200
B 38504117 I 2220022730
B 41 17-4a8 B 22.730-2343%
B 4454991 I 23420 - 24,330
B <501 -5709 I 24320 - 25520
B 57006719 I 25520 - 27,080
I 57.19-8139 I 27050 - 29,080
B st 5o- 1014 I 25050 - 31,680

*Surtace Water (Approx. 0.5 & depth)
Estirated uiing YS! 6025 Chiorophy¥
sensor postcalibrated using
Chiorophyll A lad samoie

*Surtace Water (Approx. 0.5 f depth)
Estimatod using YS! 6131 Phycocynnin
sensor calitated using DI water (zero-

PO caltration 10f redatve
CONCAAIAtions)
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The Next Step

o Compare and contrast USGS synoptic
data with Ecolipalooza~, IEPA ,VLMP, and
MCDH data to better understand the
system

» Compare synoptic data with long-term
monitoring data

-Do distributions explain variations seen
between sampling sites?

» Assess data gaps and fill if necessary



Questions?

Contact Information:

Ryan Jackson

Hydrologist, USGS lllinois Water Science Center
pjackson@usgs.gov

Randy Stowe

Lake Manager,Wonder Lake
lakemanager@gmail.com
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