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EXECUTIVE SUMMARY 
 

The Illinois Lakes Management Association (ILMA), in partnership with the Tower Lakes Drain Partnership 

(TLDP) provide the following baseline turbidity monitoring report for multiple sites within Lake and McHenry 

County.  Turbid Illinois represents a common theme under which the partnership collaborates and shares 

information and also illustrates the general condition of many of the streams in northeastern Illinois.  We 

hope these baseline levels can serve as a benchmark of the time in which future measurements can be 

weighed against to determine if stream health has degraded or improved, and although turbidity in itself 

should not be used as a sole indicator of water quality, it can be used as a cost effective means of screening 

general stream water quality.   

By their very nature, streams are dynamic in that no two will have identical physical attributes in which their 

turbidity levels are based upon.   Some of the streams monitored are groundwater fed while others are 

primarily a function of surface water availability; however urbanization, seasonal variation, and other various 

watershed contributions can affect the value of the collected samples.  Limited discussion has been 

provided with this report due to the total amount of compiled data for Year 1.  As the amount of available 

data increases, additional discussion may be forthcoming.   

The collection of data that has gone into this report has been completed 100% by volunteer effort.  While 

the effort has been voluntary, every opportunity has been taken to ensure that the data was collected and 

processed with a sufficient standard of care necessary to replicate consistent data sets that are truly 

indicative of the water source they were taken from at the time of collection.   

Readers of this report should be able to identify the following information collected through the 

sample gathering process: 

1. Identification of the sample sites geographically and in spatial context to the watercourse 

in which they were acquired from; 

2. Brief description of the local land use and stream conditions at the sample site; 

3. Final determination of sample value(s) and the criteria utilized in the collection and 

processing of those samples. 

4. Formative understanding of the Turbid Illinois concept and how turbidity may be used as a 

simple tool for water quality screening.  
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1. INTRODUCTION 

1.1. Background 

The Chicago metropolitan area much like several other urban hubs across the United States has rapidly 

expanded over the past 150 years and in doing so has modified the landscape in a fashion generally not 

consistent with land prior to human intervention.  Turbid streams are often seen as a byproduct of the 

urbanization of streams and are typically lacking the same clarity as natural stream systems.  High 

concentrations of particulate matter affect light penetration and productivity, recreational values, habitat 

quality, and cause lakes to fill in faster. In streams, increased sedimentation and siltation can occur, which 

can result in harm to habitat areas for fish and other aquatic life. Particles also provide attachment sites for 

other pollutants, notably metals, nutrients and bacteria. Turbidity readings therefore can be used as an 

indicator of potential pollution in a water body (http://water.usgs.gov/edu/turbidity.html).  For this reason we 

have utilized turbidity for general trend analysis in stream health.  It may further be used as a surrogate for 

establishing TSS (Franklin et al, 2001).  

1.2. Study Area 

The study area (Figure 1) currently consists of several static sites located throughout Lake and McHenry 

County.  The choice for the location of these sites is somewhat based on accessibility and proximity to 

volunteer staff.  Many of the sites were conducive to staff commuter routes, or within acceptable distance 

 

Figure 1: Turbid Illinois Sample Sites for 2015 Calendar Year (shown in red) 

http://water.usgs.gov/edu/turbidity.html
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to areas of interest.  The partnerships involved dictated the priority level of the sites visited and the number 

of samples collected.  The sites provide a good variety of different turbidity levels and a good cross section 

of the variability of this metric within the study area.  The individual sample sites are further described within 

the Data Collection section of this report.   

1.3. Data Collected 

The following data were collected at each of the sample sites described in this report: 

 

 Date, time and air temperature at time of collection 

 Depth of water at location of sample (from water surface to creek bed) 

 Weather Conditions 

 Method of sample collection (GS = grab sample) 

 Any other pertinent field conditions 
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2. DATA COLLECTION 

One of the main objectives in expediting this effort was to develop a protocol that could be replicated with 

relative ease, required limited equipment and materials, and did not require volunteer samplers to be on-site 

working with multiple allocations of the samples or reagents.  The method is reagent-free and takes only a 

matter of minutes to complete.  The focus on just one parameter to sample also allows for limited handling 

errors and minimal equipment needs, which is beneficial when sampling and processing in the field.   

2.1. Field Data Collection 

Early on in the planning stages of this initiative it was determined that the field collection process needed to be 

streamlined to ensure that volunteers were as discrete as possible.  Collection of the sample should be 

gathered in minutes to reduce the amount of interruption in the normal travel times and schedules of the 

volunteers.  More expedient sample collection also leads to the likelihood of additional samples being collected 

over the course of the year.  Samples are collected using a 296 mL (10 fl. oz.) plastic bottle and marked clearly 

with the field location and time on the bottle.   

Much of the sampling previously described was performed during commutes to/from work with several 

occasions involving collection during low light conditions requiring a flashlight or other means of illumination in 

order to be visually capable of properly handling the sample.  The field process in itself entails arriving to the 

sample collection point time and again with an attempt to best reproduce sample recapture.  If conditions 

warrant a deviation from that procedure, every attempt should be made to capture a representative sample 

within reasonable distance to the original location.  Depth of the water within the stream from water surface to 

substrate is notated (does not necessarily indicated depth at which sample is collected), along with weather 

conditions, air temperature, and time of collection.   

In an attempt to develop an average baseline turbidity measurement for these sites (and the water bodies in 

general) the procedure was standardized to safeguard against the influence of elevated streamflow due to 

precipitation.  Under this protocol, no samples are to be collected should any rain event (or events) singularly 

or cumulatively exceed 0.5” (inches) over a 48 hour period.  Once the period expires the sampling ban is lifted.  

Since the distribution of sites range over several miles, the Community Collaborative Rain, Hail & Snow 

Network (CoCoRaHS) network was utilized to verify precipitation totals (http://www.cocorahs.org/).   

2.2. Office/Lab Processing 

In an attempt to allow the processing of samples directly in the field (see below) or in the office/lab 

setting, 2015 data has been evaluated using field grade equipment.  Specifically for this project all 

samples have been processed through a LaMotte SMART 3 Colorimeter (Model 1910).  The 

Colorimeter provides turbidity results in Formazin Attenuation Units (FAU).  Additional model 

http://www.cocorahs.org/
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specifications for the LaMotte Colorimeter can be found here: http://www.lamotte.com/en/water-

wastewater/instrumentation/1910.html.  The FAU is slightly different from the traditional Nephelometric 

Turbidity Unit (NTU) in that the light source is infrared and the angle of light application to the sample 

is direct rather than at an angle (http://or.water.usgs.gov/grapher/fnu.html), but for the purpose of this 

data collection we have assumed that NTU is relatively equivalent to FAU.  Based on sample data by 

Frankling et al, a ratio can be established to convert NTU to FAU and conversely, FAU to NTU.  This 

will be further discussed within Section 6.0 of this report.   

Actual sample processing consists with cleaning of the test tubes between samples, triple rinsing with 

distilled water and rinsing once with a portion of the sample before processing.  The field sample is 

allocated to the sample test tube for reading within the Colorimeter chamber.  Each tube is demarcated 

for a 10mL sample.  Once the reading is acquired from the Colorimeter the value is tabulated on a 

master spreadsheet.  The glassware is cleaned and prepped for future samples.   

2.3. Field Processing  

It has been useful in terms of general data collection to have a process in place that allows for the 

collection of samples and the means to process them directly on-site.  The simplification of the sampling 

process has allowed for flexibility in terms of sampling schedules and at times allowed volunteers the 

opportunity to gather additional samples and process without concern over storage needs to avoid 

sample decay.  The actual processing of the sample is identical to the office/lab with the exception that 

information is recorded via hardcopy until it can be digitally transferred to the master spreadsheet.  Two 

500 mL Nalgene bottles are kept filled with deionized water to flush sample bottles if needed for 

additional sample collection.   

2.4. Colorimeter  

The LaMotte Colorimeter is a utility handheld device designed and developed to maximize user’s 

capability to sample numerous different parameters with one piece of equipment.  The Colorimeter 

does not process at a level that may be considered laboratory quality; however consistent protocol has 

made for reproducible results.  Procedure calls for recalibrating to the “blank” after each sample is 

processed.  Glassware is kept clean and rinsed.   

 

 

 

 

http://www.lamotte.com/en/water-wastewater/instrumentation/1910.html
http://www.lamotte.com/en/water-wastewater/instrumentation/1910.html
http://or.water.usgs.gov/grapher/fnu.html
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3. QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

Although there may be identifiable equipment and financial limitations, Turbid Illinois has worked to 

establish procedural methods to minimize error, limit collection of questionable data, reduce handling time, 

and employ techniques that ensure uniformity in the final data results.  With this being the first year of the 

program, there is always a fundamental need to keep these procedures flexible should it be necessary to 

modify or restructure in the future.  The ultimate goal is baseline sampling while attaining reliable and 

reproducible results.   

3.1. Collection Standards 

Several considerations were made for reducing the need for volunteers to make “judgement calls”, instead 

relying heavily on concrete facts and measurable parameters that enable volunteers to properly determine 

if and when a sample should be collected.  With more detailed literature review an exact precipitation value 

may be properly identified; however based on general local knowledge of suburban midwest hydrology, a 

0.50” per 48 hour moratorium was placed on sample collection.  Another control established to eliminate 

the practice of stockpiling samples was the restriction of one sample per calendar week.  Certain field 

conditions could potentially skew data in one direction or another, but the introduction of the one week per 

sample restriction should diminish this possible result.   

3.2. Processing Standards 

Producing reliable results comes in large part due to reproducible methods.  Since the Turbid Illinois 

program allowed for processing flexibility, the standards had to be employed regardless of if the volunteer 

was handling samples in the field or in the lab/office.  Some processing standards employed are: 

 Triplicate sample reading for any sample reading below 2.0 FAU 

 Triple rinsing of collection and containment equipment 

 1 hour processing time limit from collection (>1 hr requires freezer containment protocol) 

 Zeroing of processing instrument for every sample 
 

3.3. Program Standards 

As discussed earlier in the narrative of this document, a degree of inherent variability should be expected 

from the various sample sites based on a spectrum of environmental conditions within the watershed, the 

stream, rainfall, etc.  Conducive to a long-term approach of data collection and analysis is differentiating 

between the minimum amount of samples necessary to establish a baseline trend and sufficient sampling 

beyond baseline to monitor on a continual basis.  In lieu of performing confidence tests, we have arbitrarily 

established a minimum sample size (n=20) for establishing a baseline trend.  Confidence testing may be 

employed if future conditions determine a necessity.  Upon reaching the minimum sample size, sampling 

frequency can be reduced to not less than three times per year (spring, summer, fall).   
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4. SAMPLE SITES 

Listed below is a brief description of the sample sites utilized for the 2015 Turbid Illinois sampling effort.  

Sample Sites are further described as a baseline site or a project site.  Both are further described within their 

perspective section below.  When possible, site photos have been provided as a reference.  Additionally 

total tributary area and percent (%) impervious were obtained through available GIS tools.  The information 

may be further used for trend analysis in future editions of this report.   

4.1. List of Baseline Sample Sites 

Many of the selected Baseline Sample Sites were chosen due to ease of access or proximity to commuter 

routes.  Although many are taken near an adjacent structure, the sample should still be indicative of the 

creek or stream stretch since the samples are collected at low-flow or “normal” baseline levels.   

BuC1 – Buffalo Creek at Riley Road (Lake Zurich): The site is located immediately downstream of the 4’x8’ box 

culvert on the east side of Riley Road.  Samples are taken at the location where visible hydraulic scour from the 

box culvert ends and typical stream characteristics begin to reestablish.  The location is downstream from a 

mostly 100% urban watershed which includes some dedicated adjacent parks and restored stream sections 

and buffer areas.  Total trib = 509.28 ac; 100.31 ac imp – 19.70% 

  

 

BLD1 – Bangs Lake Drain Site 1 (Wauconda): Location of creek restoration completed in 2012; at the outlet of 

the Wauconda Public Works box culvert beneath Brown Street.  In 2006 the Village requested improvements 

be made to portions of the stream segment immediately adjacent to the shopping center as the increased 

velocity of the Wauconda WWTF exit culvert exacerbated mass wasting of the steep slope on the north side of 

the dock.  The improvements were completed in 2012 and stewardship has been returned to the Village of 

Wauconda in 2013.  The site had received approval of 70% native species coverage in 2012 from the USACE; 

although the percentage is beginning to slide ever so slightly with invasive species.  It is currently the only 

natively restored segment of Bangs Lake Drain.  Total trib = 3,450.68 ac; 345.95 ac imp – 10.02% 

Buffalo Creek Sample 1 upstream (left) and downstream (right).   
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BLD2 – Bangs Lake Drain Site 2 (Island Lake): Creek location approximately 75’ upstream of box culvert 

crossing beneath Darrel Road behind Thornton’s Gas Station.  Construction of the gas station was completed 

in 2012.  The development avoided interaction with the riparian area of the creek for the most part, only partial 

grading was needed to accommodate compensatory storage of some floodplain volume.  The overgrowth of 

tree canopy is beginning to shade out the necessary underneath annual vegetation to hold the soft loam soils 

in place and as a result some lateral bank scour and downcutting is beginning to occur.  Total trib= 4,752.36 ac; 

564.46 ac imp – 11.88% 

KiC1 – Kildeer Creek Site 1 (Long Grove): Kildeer Creek immediately upstream of Corporate Drive south 

entrance to Kemper Corporate Campus.  As part of the development of the greater Kemper Lakes Campus, the 

creek was effectively replaced with a concrete chute/swale.  The creek at times may become intermittent or due 

to the geometry of the concrete swale the flow within the channel becomes too shallow to effectively sample.  

Total trib= 829.31 ac; 152.52 ac imp – 18.39% (minus Mill Grove area) 

KiC2 – Kildeer Creek Site 2 (Lake Zurich): Kildeer Creek near Cedar Creek outlet pipe approximately 150’ south 

of U.S. Route 22.  The section of the creek is consistently a series of deep stagnant pools which at times will 

dry up.  The upstream tributary area is mostly an industrial.  Consistently one of the most variable turbidity 

readings sampled.  Total trib= 202.82 ac; 47.59 ac imp – 23.46% (notably higher impervious % as of today) 

  

 

Bangs Lake Drain Sample Site 1 upstream (left) and downstream (right). 

Kildeer Creek Sample Site 2 upstream (left) and downstream (right).   
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FlC1 – Flint Creek Site 1 (Lake Zurich): North Branch of Flint Creek located at Pedestrian Bridge at Manor Park.  

Consistently tinted with a faint rusty brown color, the collection is taken directly beneath the pedestrian bridge.  

The upstream watershed is predominantly residential development, most of which has been developed for a 

number of years.  Total trib= 2,950.51 ac; 374.75 ac imp – 12.7% 

  

 

FlC2 – Flint Creek Site 2 (North Barrington): Main Branch located 200’ upstream of crossing at IL Route 22 at 

Good Shepard Hospital.  With little development in the immediate vicinity near the water, the channel exhibits 

good meandering and relatively good bank form and stability. An excellent buffer of vegetation exists on both 

sides of the creek at this location.  Total trib= 13,901.90 ac; 1,777.33 ac imp – 12.78%  

TlC1 – Tower Lake Creek (Lake Barrington): Creek discharge at culvert just upstream of online stormwater 

detention facility for shopping center at intersection of Il Route 59 and Kelsey Road.  Automated watershed 

delineation indicates 156+/- acres of mostly low density residential and open space as the contributing drainage 

area.  Slopes along the channel to the detention pond are steep; however well vegetated.  Total trib= 156.57 

ac; 15.58 ac imp – 9.95%  

InC1 – Indian Creek Site (Lincolnshire): Main Branch located 100’ downstream of IL Route 45 Bridge.  Nearly 

40’ wide at the sample spot, the creek exhibits the longest retention of water after significant storm events.  

Elevated flow resulting from persistent baseflow has been witnessed for up to 3 days after a precipitation event 

exceeding 2” in overall depth.  Although the baseflow may be elevated, for the sake of consistent sample 

collecting, grab samples are collected and elevated water surface observations are noted within the sample 

data logs.  The immediate section does have some maintained buffer sections both upstream and immediately 

adjacent to the site.  Total trib= 23,703.95 ac; 3,687.59 ac imp – 15.56%  

Flint Creek Sample Site 1 upstream (left) and downstream (right).  
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SDD1 – Seavy Drainage Ditch (Vernon Hills): Ditch located at Hawthorn Melody Park.  An extremely uniform 

and surprisingly deep section of “ditch”, this sample site exhibits a more stagnant pool of water than a creek.  

The water is also relatively clear, perhaps due to what appears to be restorative activities west of the access 

road (Hazeltime Dr) from the subdivision.  Total trib= 2,863.56 ac; 565.47 ac imp – 19.75%  

  

 

DLD1 – Diamond Lake Drain (Mundelein): Upstream site located 100’ adjacent to Shopping Center north side 

of IL Route 60.  Although the site does provide some good species variability, the segment of waterway does 

represent a “drain” which at times has run near dry.  As suggested in the name, the creek stage is somewhat 

dependent upon the discharge leaving Diamond Lake and as a result there have been periods when stage was 

too low to appropriately sample with the equipment on-hand.  Total trib= 1,855.66 ac; 302.75 ac imp – 16.31%  

  

Indian Creek sample location upstream (left) and downstream (right). 

Diamond Lake Drain sample location upstream (left) and downstream (right). 

Seavy Drainage Ditch upstream (left) and downstream (right).   
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CaC1 – Cary Creek (Cary): Sample site located at the southeast corner of intersection of Borden Avenue & 

Park Avenue.  Creek is situated north of bank parking lot between railroad tie and Park Avenue embankment.  

One of the more unique sample locations, the baseflow is almost always low in turbidity and cool to the touch, 

suggesting that a portion of the discharge is predominantly groundwater or tile fed.  Interestingly enough, the 

vast majority of the tributary area is developed.  Total trib= 1,901.70 ac; 322.26 ac imp – 16.95%  

PtC1 – Prairie Trail Tributary (Lake in the Hills): Vulcan Lakes drainage feature flowing south to Crystal Lake 

Drain located near confluence of Plote Field Park Trail entrance and Prairie Trail.  Runs near the gravel 

processing plant and is subjected to frequent fluctuation in water level from the upstream, online irrigation facility.  

Total trib= 3,038.14 ac; 694.1 ac imp – 22.85% (com/ind % skewed, mostly sand) 

 

 

 

 

MHT1 – Moraine Hills Tributary (McHenry County): Low lying flowage controlled by sluice gate located at the 

first trail crossing traveling north from Moraine Hills State Park Fox River trail entrance.  The drainage is only 

seasonably active as it is dependent on pool elevation of the adjacent wetland.  Total trib= 1,998.00 ac; 63.00 

ac imp – 3.15%  

4.1. Project Sites 

The following locations serve only as “check” sites in which the data collected is not used to support any 

direct conclusions.  These sample locations referred to as project sites indicate a location where infrequent 

or unscheduled visits may occur.  The below examples are two observation locations within proximity to a 

baseline site.  The following sites were monitored by Manhard Consulting, Ltd. (Manhard), although we 

anticipate many more of these sites in the future.  Should it be necessary, samples at these locations may 

be compared to baseline site readings for anomalies.   

BuHR – Buffalo Creek at Hunter’s Ridge Dam (Lake Zurich): Sample location is immediately downstream of 

the dam structure apron.  The site is located 915 feet downstream of FlC1 and is only sampled when cooperating 

staff is at the project site.  The site is also a potential dam removal site.   

DLD2 – Diamond Lake Drain (Long Grove):  Drain site located at north pedestrian crossing within the Ravenna 

Subdivision Project Site.  This site is within 100’ of a proposed stream restoration location with the subdivision. 

Prairie Trail Tributary to Crystal Lake 
Drain (photo taken from Prairie Trail) 
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5. SAMPLE DATA 

5.1. 2015 Sample Data  

The following sample data represents a subset of the information collected within the 2015 calendar 

year (Table 1): 

Site 
ATemp 

(F) 
Depth 

(ft) Type Date Time FAU Notes 

BuC1 39 <1 GS 5/20/2015 5:48 8.24 Partly Cloudy; sample processed at 6:14 

" 49  GS 6/3/2015 5:19 25.27 Clear; sample processed at 5:54 

" 75  GS 6/10/2015 5:35 21.96 Clear; sample processed at 6:10 

" 67  GS 6/18/2015 5:28 16.17 Cloudy; sample processed at 6:25 

" 61  GS 6/30/2015 5:26 14.51 Overcast; sample process at 6:06 

" 60  GS 7/10/2015 5:51 12.03 Clear; sample processed at 6:18 

" 58  GS 7/15/2015 5:35 22.64 Mostly Cloudy; processed at 6:05 

" 60  GS 7/22/2015 5:31 30.27 Few Clouds; processed at 6:12 

" 73  GS 7/29/2015 5:34 45.91 Mostly Cloudy; processed at 6:08 

" 60  GS 8/5/2015 5:27 36.57 Clear; processed at 6:19 

" 64  GS 8/13/2015 5:29 26.08 Clear; processed at 6:10 

" 61 3.5" GS 8/20/2015 7:58 17.65 Overcast; processed at 8:16 

" 68 5.0" GS 9/4/2015 5:27 22.45 Mostly Clear: processed at 6:04 

" 55 5" GS 9/23/2015 5:29 12.65 Partly cloudy; processed at 6:09 

" 48 7" GS 10/1/2015 5:23 22.29 Partly cloudy; processed 6:02 

" 55 3.5 GS 10/9/2015 5:26 30.77 Cloudy; processed at 5:57 

" 33 6" GS 11/20/2015 5:25 17.85 Clear; processed at 5:59 

BuHR 70 <1 GS 8/21/2015 9:30 13.9 Mostly Clear; processed at 10:00 

BLD1 43 <1 GS 5/21/2015 5:26 3.50 Partly Cloudy; sample processed at 6:06 

" 43  GS 6/1/2015 5:28 7.26 Mostly Cloudy; sample process; @6:20 

" 75  GS 6/10/2015 5:05 2.00 Clear; sample processed at 5:59 

" 54  GS 6/19/2015 5:19 2.77 Clear; sample processed onsite 

" 70  GS 7/16/2015 14:39 5.56 Overcast; processed at 15:29 

" 62  GS 7/23/2015 5:54 4.03 Some Clouds; processed at 6:10 

" 72  GS 7/31/2015 8:07 6.10 Overcast; processed onsite 

" 67  GS 8/11/2015 5:26 11.36 Few clouds; processed at 6:09 

" 72 3" GS 8/18/2015 9:39 9.94 Few clouds; processed onsite 

" 75 3.5" GS 9/3/2015 5:18 4.45 Few clouds; processed at 6:10 

" 53 4.0" GS 9/22/2015 5:13 6.42 Mostly clear; processed at 6:03 

" 57 4.5" GS 10/1/2015 11:53 6.64 Cloudy; processed onsite 

" 54 7" GS 10/8/2015 5:25 3.18 Cloudy; processed at 6:13 

" 45 3" GS 10/15/2015 5:24 2.26 Partly cloudy; processed at 6:11 

BLD2 70 <1 GS 7/16/2015 14:51 12.88 Overcast; processed at 15:31 

" 72  GS 7/31/2015 7:55 20.00 Overcast; processed at 8:05 

" 58 4" GS 9/25/2015 5:10 21.02 Partly cloudy; processed at 6:05 

" 54 3" GS 10/8/2015 5:18 8.31 Cloudy; processed at 6:10 
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" 45 4" GS 10/15/2015 5:18 8.06 Partly cloudy; processed at 6:08 

KiC1 54 <1 GS 6/19/2015 5:44 29.18 Clear; sample processed at 6:28 

" 61  GS 7/24/2015 5:27 9.58 Clear; processed at 6:01 

" 63 1.5" GS 7/30/2015 5:38 5.19 Clear; processed at 6:08 

" 59 2.5" GS 9/24/2015 5:30 13.73 Some clouds; processed at 6:03 

" 55 1" GS 10/7/2015 5:31 6.24 Cloudy; processed at 6:12 

" 52 2" GS 10/14/2015 5:37 4.25 Partly cloudy; processed at 6:16 

KiC2 59 <1 GS 5/22/2015 10:50 13.02 Processed onsite 

" 63  GS 6/4/2015 5:31 10.53 Mostly Cloudy; sample process; @6:28 

" 54  GS 6/19/2015 5:34 10.38 Clear; sample processed at 6:23 

" 57  GS 7/1/2015 5:34 8.88 Overcast; sample processed at 6:15 

" 58  GS 7/16/2015 5:28 18.42 Mostly cloudy; processed at 6:02 

" 61  GS 7/24/2015 5:18 23.71 Clear; processed at 5:59 

" 63  GS 7/30/2015 5:30 26.22 Clear; processed at 6:05 

" 62 6.5" GS 8/7/2015 5:41 13.40 Clear; processed at 6:10 

" 72 5.5" GS 8/18/2015 9:12 13.32 Few clouds; processed at 9:35 

" 68 5.5" GS 9/4/2015 5:33 18.95 Mostly clear; processed at 6:07 

" 53 4" GS 9/22/2015 5:36 20.54 Mostly clear; processed at 6:18 

" 63 5" GS 9/29/2015 5:44 33.01 Light rain; processed at 6:17 

" 53 6" GS 10/6/2015 5:25 44.46 Cloudy; processed at 6:11 

" 49 5" GS 10/13/2015 5:40 109.56 Cloudy/windy; processed at 6:19 

FlC1 60 <1 GS 5/22/2015 12:05 14.17 Processed onsite 

" 58  GS 6/5/2015 10:36 14.06 Mostly Cloudy: sample processed onsite 

" 66  GS 6/22/2015 5:29 17.52 Mostly sunny; sample processed at 6:26 

" 62  GS 7/23/2015 5:32 17.8 Some Clouds; processed at 6:12 

" 70 3.5" GS 7/31/2015 6:46 18.51 Clear; processed onsite 

" 62 2.8" GS 8/7/2015 5:23 18.7 Clear; processed at 6:07 

" 61 2.5" GS 8/20/2015 8:14 13.94 Processed onsite 

" 60 1.5" GS 8/28/2015 5:43 13.36 Clouds; processed at 6:17 

" 75 5.0" GS 9/3/2015 5:34 20.31 Few clouds; processed at 6:16 

" 53 5" GS 9/22/2015 5:21 16.87 Mostly clear; processed at 6:14 

" 63 3" GS 9/29/2015 5:29 16.84 Light rain; processed at 6:14 

" 53 3" GS 10/6/2015 5:09 10.97 Cloudy; processed at 6:03 

" 49 5" GS 10/13/2015 5:29 11.07 Cloudy/windy; processed at 6:15 

FlC2 63 <1 GS 6/4/2015 5:15 21.79 Mostly Cloudy; sample process; @6:15 

TlC1 59 <1 GS 5/24/2015 6:05 6.48 Processed onsite 

InC1 49 1 GS 6/3/2015 5:39 11.55 Clear; sample processed at 5:59 

" 67 1.25 GS 6/18/2015 5:44 28.45 Cloudy; sample processed at 6:28 

" 57 1.25 GS 7/1/2015 5:54 16.87 Overcast; sample processed at 6:19 

" 64 1.5 GS 7/21/2015 5:44 25.12 Clear; processed at 6:11 

" 64 <1 GS 7/28/2015 5:44 9.41 Clear; processed at 6:03 

" 60 9.5" GS 8/5/2015 5:51 9.47 Clear; processed at 6:23 

" 64 8" GS 8/13/2015 5:48 7.4 Clear; processed at 6:12 
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" 56 5.5" GS 8/26/2015 5:41 6.9 Cloudy; processed at 6:12 

" 75 11.0" GS 9/3/2015 5:55 16.77 Few clouds; processed at 6:21 

" 58 12" GS 9/11/2015 5:40 17.52 Light rain; processed at 6:17 

" 64 11" GS 9/15/2015 5:41 15.31 Some clouds; sample processed at 5:56 

" 55 23" GS 9/23/2015 5:45 22.57 Partly cloudy; processed at 6:13 

" 48 10" GS 10/1/2015 5:42 7.89 Partly cloudy; processed at 6:05 

" 55 8.5 GS 10/9/2015 5:43 8.58 Cloudy; processed at 6:05 

" 33 15" GS 11/20/2015 5:43 11.76 Clear; processed at 6:07 

SDD1 80 1 GS 6/18/2015 12:07 11.41 Partly Cloudy; sample processed onsite 

" 57 24.5" GS 10/1/2015 12:29 10.28 Mostly cloudy; processed onsite 

DLD1 80 <1 GS 6/18/2015 12:27 5.95 Partly Cloudy; sample processed onsite 

" 60 <1 GS 7/22/2015 5:45 7.84 Few Clouds; processed at 6:14 

" 59 10" GS 9/24/2015 7:47 18.81 Some clouds; processed onsite 

" 54 3.5" GS 10/1/2015 8:05 13.83 Mostly cloudy; processed onsite 

CaC1 66 <1 GS 6/22/2015 5:10 1.35 Mostly sunny; sample processed at 6:05 

" 61  GS 6/30/2015 5:09 2.21 Overcast; sample processed at 6:02 

" 64  GS 7/21/2015 5:14 1.27 Clear; processed at 6:08 

" 64  GS 7/28/2015 5:13 2.08 Clear; processed at 5:58 

" 67  GS 8/11/2015 5:08 3.97 Few clouds; processed at 6:01 

" 56 8.5" GS 8/25/2015 5:14 1.21 Clouds; processed at 6:06 

" 58 10" GS 9/11/2015 5:05 0.56 Overcast; processed at 6:03 

" 59 9" GS 9/24/2015 5:10 0.63 Some clouds; processed at 6:00 

" 55 8.5" GS 10/7/2015 5:09 1.7 Cloudy; processed at 6:06 

" 52 9" GS 10/14/2015 5:15 1.41 Partly cloudy; processed at 6:10 

PtC1 70 <1 GS 6/20/2015 11:55 5.23 Overcast; sample process at 12:28 

" 78  GS 7/3/2015 13:31 3.23 Mostly Sunny; refrig; processed 7/5 

" 75  GS 9/26/2015 12:43 4.22 Mostly Sunny; processed at 13:12 

" 60 8.5" GS 10/10/2015 11:46 5.97 Cloudy; processed at 12:18 

MHT1 83 <1 GS 7/24/2015 17:53 9.29 Few clouds; processed onsite 

" 86  GS 7/31/2015 17:19 12.48 Few clouds; processed onsite 

 
 

5.2. Other Data 

Various additional data was collected during the Year 1 study; however due to the limited nature of the 
data involved, it is not being presented within the context of this report.  
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6. DISCUSSION OF RESULTS 

This reports provides the tabulation of the first year of data collection for Turbid Illinois and some 

baseline results from the initial findings.  As mentioned earlier within this report, the summation of the 

collected data may serve as some indicator of water quality trends over time.  Therefore a worthwhile 

discussion can be made regarding some simple metrics and their interplay with observed turbidity of the 

samples.  The metrics for discussion are Total Suspended Solids (TSS), total tributary area to the sample 

collection location, and impervious area percentage (%).  

6.1. Total Suspended Solids (TSS) Determination 

Section 1.1 of this report briefly discusses the correlation of turbidity and TSS.  Work completed by others 

(Franklin et al), determined that turbidity can be used as a surrogate for establishing TSS for a waterbody.  

Triplicate testing was done within that study to establish ranges in TSS and turbidity using measurements 

of both Nephalometric Turbidity Units (NTUs) and Formazin Attenuation Units (FAUs).  This work has 

served as a valued reference.  Performing follow-up TSS analysis to reevaluate a previous study was not 

a goal of this work but rather to build upon the previous efforts to simplify the path to establish valuable 

baseline water quality data.   

Although over 100 samples were collected and processed in year 1, volunteer staff were unable to acquire 

the desired 20 minimum samples for baseline trend determination at any one collection station.  Rather 

than ignore all data until the minimum sample size is acquired in year 2, we have chosen to perform TSS 

correlation based on FAU readings in year one from five (5) site with the most year 1 samples.  Sites 

from year 1 include BuC1 (17 samples), BLD1 (14 samples), KiC2 (14 samples), FlC1 (13 samples), and 

InC1 (15 samples).  Turbidity correlation to TSS is provided in the Table 2 below: 

Station # of Samples Avg. Turbidity Std. Dev TSS (mg/L) Station Name 

BuC1 17 22.55 9.53 19.83 Buffalo Creek Site 1 

BLD1 14 5.39 2.81 4.74 Bangs Lake Drain Site 1 

KiC2 14 26.03 25.99 22.89 Kildeer Creek Site 2 

FlC1 13 15.7 2.97 13.81 Flint Creek Site 1 

InC1 15 14.37 6.8 12.64 Indian Creek Site 1 

 

 

The data above will be recalculated following Year 2 data collection along with any other sites which may 

reach the n=20 sampling plateau.  TSS value was determined through the relationship value determined 

Table 2: Turbidity & TSS Correlation for 5 sites in Year 1 
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through Franklin et al.  The corrective value from the range in the study was then applied to the observed 

turbidity measurement to obtain TSS.   

No valid range can be established for a single sample location.  How far or what portion of the stream 

segment is represented by a single sample is difficult to quantify and beyond the scope of work for this 

endeavor.  The numbers should be used for general indicators of stream health and not an exact value.  

Settlement and redistribution of stream sediments will vary due to several physical factors of the stream 

alone and may be further affected by localized weather patterns resulting in high volume input in short 

surges.   

6.2. Total Tributary Area  

Sample locations were selected independent of total tributary area draining to their respective locations.  

Future sites will continue to be selected in this manner.  Distribution of sites may be useful in further 

evaluating other complimentary metrics such the relationship between total tributary area and turbidity.  

Appropriate literature review has not been completed to determine a historical perspective; however a plot 

of average turbidity vs total tributary area has been provided below in Figure 2.  Additionally the data set to 

date may not be robust enough to draw any valid conclusions.  Determination of total tributary area was 

performed using online tools maintained by Purdue University through use of the Long Term Hydrologic 

Impact Assessment (L-THIA) model (https://engineering.purdue.edu/~lthia/).   

 

 

The largest tributary area of the Year 1 dataset was 23,703.95 acres (37.0 mi 2) for Indian Creek ranging 

down to 156.57 acres (0.24 mi2) at the Tower Lake Creek Site in Lake Barrington.  In an attempt to be 

consistent with the dataset shown in Table 2, data from the same five (5) sample sites was utilized.  No 
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Figure 2: Total Watershed Tributary Area (acres) plotted vs Turbidity (FAU) 
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discernable pattern is visible with the data plotted in Figure 2, although the dataset should be considered 

incomplete at this time.  Additional data obtained in Year 2 may add clarity.   

6.3. Impervious Area 

Using similar online GIS technology referenced above, a simple overlay of land use was utilized to extract 

impervious area within the tributary watershed.  Total impervious area was divided by total watershed 

area to establish a percentage (%) reference for each sample location.  Impervious surfaces have been 

well chronicled as impacting water quality, although local application or documentation as of yet is 

unknown.  Additional literature review is warranted to appropriately determine example studies performed 

in northern Illinois.  Furthermore Average Turbidity vs Percent (%) Impervious – Watershed is provided 

below as Figure 3.   

 

 

The watershed with the highest percent impervious within the Year 1 dataset was 23.46% at Kildeer 

Creek in Lake Zurich.  The watershed with the lowest percent impervious was the Moraine Hills Tributary 

at Stratton Dam with 3.15%.  In an attempt to be consistent with the dataset shown in Table 2, the same 

5 sample sites were utilized although the entire range is further described in the text.  Although a trend 

line may be interpreted from the data above, it is defined by minimal data.  Additional data obtained in 

Year 2 may add clarity.   
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7. CONCLUSIONS & RECOMMENDATIONS 

The basis of this report was to establish the foundation and purpose of the Turbid Illinois partnership, define 

a premise for turbidity as an indicator of water quality, and provide the results of Year 1 data collection.  

While the amount of data collected is an excellent start to this annual effort, many more samples will need 

to be acquired to realize the benefit of this endeavor.   

7.1. Conclusions  

Section 6 of this report provides some preliminary discussion regarding turbidity and how it may be applied 

and referenced with other watershed and water body metrics.  As of now there is little to suggest that 

enough data has been compiled to reach any valuable conclusions, but perhaps enough to advocate that 

the process itself is valuable in compiling a database of information and documenting background data on 

our surface waters.  Properly tapped, the Turbid Illinois venue can also fill many programmatic and 

educational voids.  This may range from Municipal National Pollution Discharge Elimination System 

(NPDES) Phase II cooperation to general science education.   

As urbanization continues to expand throughout northeastern Illinois it is important to protect the natural 

resources of undeveloped watersheds and conserve the open area.  Just as important is continual 

evaluation of our urbanized watersheds and modified floodplains and riparian areas.  Establishing 

placeholders can serve as milestones to further assess green infrastructure within the built environment 

and retrofitted best management practices (BMPs).  Reclaiming an impaired water body is as important 

as preserving a non-impacted one, if not more impressive.   

Incorporating an extensive turbidity database and network of volunteer collectors can only be seen as 

beneficial.  Using turbidity as the key water quality indicator makes for a streamlined and relatively fast 

process.  The simpler the procedure, the more likely the volunteer base grows and the better the network 

can become.  The growth of the network can raise overall awareness of the program and the understanding 

of public knowledge as it relates to current water resources and water quality issues.   
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7.2. Recommendations  

The following general recommendations are proposed to improve the Turbid Illinois program moving forward:  

 

 Further partnership and expansion to additional sites  

o Explore watershed partnerships (existing & proposed) 

o Share/collaborate with existing MS4 permit holders 

 Maintaining existing site data collection 

 Statistical determination of an appropriate number of baseline samples reached at which point a 

reduced or minimal “check” sample schedule is determined 

 Collection of additional data sample parameters: 

o Water temperature 

o Conductivity 

 Funding mechanisms to promote accumulation of monitoring equipment 

 

The general concept is to keep the program in-place with strong partners.  The Illinois Lakes Management 

Association (ILMA), prior to 2015 was an annual Illinois EPA grant awardee, but continues to serve its 

constituency through expanded volunteer efforts.  The sponsorship of this initiative as the lead association 

can provide connection to an additional network of users, volunteers, and stakeholders alike.  Turbid Illinois 

should endeavor to continue and provide an annual admission of the findings of annual data collection and 

expand to new sites when possible.   

 

7.3. For More Information 

For more information about Turbid Illinois or the Illinois Lakes Management Association (ILMA) please visit 

the appropriate sites listed below: 

 Illinois Lakes Management Association: http://www.ilma-lakes.org/ 

 Turbid Illinois: https://sites.google.com/site/4lakesinitiative/announcements/turbidillinois 

Contact information is also available at these sites for those who may be interested in getting involved in 

furthering their education or partnering to learn more about our surface waters, watersheds, water quality, 

and aquatic environments.  Future opportunity for education, training, and participation with be forthcoming.   

 

   

   

http://www.ilma-lakes.org/
https://sites.google.com/site/4lakesinitiative/announcements/turbidillinois
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