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Executive Summary

Countryside Lake Association (CLA) started a Lake Stewardship program in 2001 following the Lake
Water Quality Study completed by the Lake County Health Department Lake Management Unit (LCHD-
LMU) in 2000. The LMU study identified Countryside Lake as “hyper-eutrophic” citing phosphorous as
the limiting nutrient. The CLA stewardship program focused its attention on lake water inlet quality to
determine whether any of these stormwater drains represented a significant phosphorous input to the
lake. The program began with grab sample collections at the major lake inlets in 2002 and 2003 and
progressed to ISCO automatic composite water samplers and ultimately to selected ISCO sequential
samplers. The early findings documented the baseline water quality for each inlet.

Initially, used composite samplers were purchased by CLA in 2003. The lllinois EPA Section 319 funding
resources available through the lllinois EPA Section 319 Financial Assistant Agreement — 3190612
provided CLA the opportunity to upgrade the samplers to newer and more reliable sampling

equipment. The 319 funds were also utilized to upgrade the Solinst Levellogger used to measure flow at
the Gilmer Road culvert to a Marsh-McBirney Flo-tote 3 flowmeter. Sampling protocol and equipment
utilized in the monitoring program, which was a part of this Grant, is described in the report along with all
of the data, trends and comparisons to the appropriate water quality standards. In 2004 significant turbid
flows were noted from the Indian Creek water inlet to the lake. This information was reported to LMU
and lllinois EPA. It was soon determined that the source of this turbid water was from the Toll Brothers
Hawthorn Woods Country Club (HWCC) residential and golf course development. In 2005 CLA began
monitoring Indian Creek at the Gilmer Road culvert just downstream and “in series” with the Chevy
Chase Road culvert farther downstream. Soon after this monitoring began, the samplers were upgraded
with funds allocated from the lllinois EPA 319 to sequential sampling capability at both locations to
understand the mass transport of sediment and phosphorous during a storm event.

The sampling and analysis program associated with these samplers is described further in the report
and was very helpful to LMU and lllinois EPA in its prosecution of the water quality violations associated
with HWCC. These water quality violations were part of a settlement between HWCC and the lllinois
Attorney General’s office in 2008.

More recently, water quality improvements in the Indian Creek main stem have been noted, likely in
response to improved re-vegetation of the partially developed and undeveloped residential areas at
HWCC. Water quality data collected by this Grant and previous monitoring is being provided to the
Indian Creek Watershed Partnership.
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1.0 Introduction and Project Background

11 Project Location
Countryside Lake is located in unincorporated Fremont Township adjacent to the Village of Mundelein (T44N, R11E,

Section 27, 34, 35). The project location is shown in Figure 1 in Appendix A.

Countryside Lake is a shallow 142-acre man-made impoundment. The current maximum water depth is 10 feet with
an average depth of 6.1 feet from normal pool (Veolia Environmental Services formerly Superior Special
(Hydrographic) Services, 2002). Lake water volume at normal pool is estimated to be approximately 895 acre feet
(surface area - average depth). Countryside Lake is part of the headwaters of the Indian Creek Watershed which is a
drainage basin of the Des Plaines River watershed. Indian Creek is also the major tributary to Countryside Lake.
About 1780 acres of the watershed as reported by Lake County Health Department-Lakes Management Unit
(LCHD-LMU) are located upstream of the lake.

There are no major lakes or impoundments that drain into Countryside Lake, with only Manning Slough (natural),
several small storm water basins and one large wastewater treatment basin that serves HWCC. There is also one
minor tributary (Liberacki drain) located in the southern end of a far western cove and two storm drains on the north
shore (Donohoe and Larsen drains). The lake outlet is a large, (approximately 12-foot wide by 2 feet deep) concrete
flattened ogee spillway situated on a concrete core wall with a clay shell embankment at the southeast end of the
lake. An ogee spillway is shaped to allow the water nappe to cling to the spillway face. The spillway discharge
continues the flow of Indian Creek, which eventually drains into the Des Plaines River.
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1.2 2000 - 2008 Lake Water Quality Study Findings by LCHD-LMU
Water samples collected by LCHD-LMU during a 2000 study for Countryside Lake were analyzed for a variety of
water quality parameters. Below is a discussion of highlights from the water quality data collected over the year 2000

five-month (summer) study of Countryside Lake.

The 2000 study used Secchi disk depth is a direct indicator of clarity as well as overall water quality. In general, the
greater the Secchi disk depth, the clearer and better the water quality. Secchi disk readings in Countryside Lake
consistently declined over the five-month study. The cause of the decrease in Secchi disk depth was lake-wide algal
blooms. Besides decreasing Secchi disk depth, lake-wide algal blooms negatively impacted other water quality

parameters.

Algae need light and nutrients, most importantly carbon, nitrogen (N) and phosphorus (P), to grow. Light and carbon
are not normally in short supply (limiting). Most lakes in Lake County are phosphorus limited. Countryside Lake had
an average TN:TP ratio of 14:1. This means that neither nitrogen nor phosphorus was limiting. Of the two nutrients,
phosphorus was the biggest concern. Phosphorus levels in Countryside Lake were considered high. Consequently,
as phosphorus levels in Countryside Lake increased so did the degree of algal growth with corresponding decrease
in Secchi depth. With the exception of May and June, phosphorus levels were near double the County average

(0.066 mg/L) or greater.

Phosphorus originates from two sources. One source is from within the lake (internal). This is a common source of
phosphorus in manmade lakes, which by their nature contain rich sediments. Biological and chemical processes
release phosphorus from the anoxic sediments. Since Countryside Lake is not thermally stratified, released
phosphorous can mix throughout the water. Additionally, sediment bound phosphorus is also mixed into the water
column by wind/wave action and lack of aquatic plants (which stabilize sediments). The other main input of

phosphorus is fertilizer sources located outside the lake (external).

Another way to look at phosphorus levels and how they affect productivity of the lake is to use a Trophic State Index
(TSI) based on phosphorus. TSl is based on phosphorus levels, chlorophyll concentrations, and Secchi disk depth
to classify and compare lake productivity levels (trophic state). Based on a TSI phosphorus value of 71.3,
Countryside Lake is classified as hyper-eutrophic (>70 TSI). This means that the lake is a highly productive system
that has above average nutrient levels and high algal biomass (growth). Field observations reinforce that
Countryside Lake is hyper-eutrophic. Most manmade lakes in the county are eutrophic (50<TSI values <70). Of all
lakes in Lake County studied by the LMU up to 2000, Countryside Lake ranked 73" out of 87 lakes based on
average TSI. The LMU study in 2000 showed Countryside Lake ranked 24" out of 32. Today, Countryside Lake
ranks 75" out of 163 lakes for TSI in the County.
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LMU Water Quality Studies were renewed at Countryside Lake in 2005 and will be continued on an annual basis

through 2009. The findings of these studies are available at:

http://oldapps.lakecountyil.gov/health/pdfs/ehs/lakereports/cntrysde.pdf

http://oldapps.lakecountyil.gov/health/pdfs/ehs/lakereports/Countyside05.pdf

http://oldapps.lakecountyil.gov/health/pdfs/ehs/lakereports/2006 Countryside.pdf

http://oldapps.lakecountyil.gov/health/pdfs/ehs/lakereports/2007Countryside.pdf

http://oldapps.lakecountyil.gov/health/pdfs/ehs/lakereports/countryside08.pdf

A summary report of the annual surveys will be issued by LMU in 2010.

Another area of concern identified by LMU for Countryside Lake was sedimentation. Sedimentation can bring about
negative impacts on the lake’s fishery and aquatic plant community as well as increase algal blooms, turbidity and
decrease lake health. LMU closely associates phosphorus levels with sedimentation. The silts and clays associated
with the glacial tills in Lake County have closely bound phosphorus. When nutrient laden sediments are deposited
in the lake bottom, phosphorus has direct impact to the water column particularly in a well mixed shallow lake like
Countryside Lake. Through 2000 the lake historically had been tributary via Indian Creek to agricultural land uses in
the upstream watershed which were gradually being developed for residential use. In 2001, the Association learned
that much of the remaining undeveloped watershed (+670 acres) would also be developed with a golf course and
about 600 homes. In response to LMU advice and a keen awareness of changing water quality conditions, the

Association began a lake stewardship program supported by member volunteers and funded by Association dues.

1.3 Association Stewardship and Major Inlets and Lake Outlet Water Quality Testing

Countryside Lake Association (CLA) established a Lake Improvement and Management (LIM) Committee in 2000 to
sponsor an environmental stewardship program to improve and maintain the quality of Countryside Lake. CLA
established a water sampling program in 2002. (See Figure 1 in Appendix A.) This program was managed by the
LIM water quality sub-committee. The objective of the water sampling program was to establish a water quality
baseline and monitor potential water quality impacts and fluctuations/trends as the watershed and area was
expected to develop over time. The water quality characterization was also intended to serve as a database to plan
strategic improvements and maintain the water quality of Countryside Lake as part of a comprehensive stewardship

program.

The lake outlet and four lake inlets were monitored initially by grabbing samples during storm events. This approach
was quickly recognized to be inconvenient, erratic and unreliable to collect representative samples from storm event
runoff. The grab sample method did allow CLA to learn about the potential flow volumes and water quality impacts
from each of the major inlets to the lake. Comparison of the early inlet and outlet water quality also generally

revealed how much nutrient impact was imposed and being absorbed by the Lake.
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In 2003, CLA purchased seven (7) used ISCO water samplers from the Milwaukee Metropolitan Sewage District for
$200. An additional seven sampler heads (mechanical apparatus) accompanied the purchase. Although the
sampler housings were generally functional, many of the sampling heads were non-functional and derelict. From the
extra heads and much ingenuity and perseverance, one of the volunteers was able to set up five functioning
samplers. The samplers were made capable to partition sample every half hour across storm events and collect a
single composite sample for each storm event. None of the early samplers were equipped to collect sequential
samples across a rain event. This same volunteer developed a telecommunications trigger system that allowed
each sampler to be triggered remotely with the vibration feature from a pager. An “on lake” weather station was

used to monitor and notify a volunteer when an event occurred.

In 2004 following the development of two years of background water quality data, significantly deteriorated water
quality observations and trends began to develop. LIM observed heavy sediment flow into Indian Creek and
Countryside Lake during a December 7, 2004 storm event. The results of this storm event were reported to LCHD-
LMU and lllinois EPA. Heavy sediment transport continued over the next two years with storm events having

magnitudes above 0.5 inches and intensities greater than 0.25 inches per hour causing heavy sediment transport.

1.4 Purpose of Project
The grant program implemented by CLA in summer 2007 allowed CLA to improve and upgrade selected sampler
equipment and system operations associated with lake inlet and outlet water quality monitoring. The purpose and

function of each grant improvement is described below.

CLA purchased two new Model 6712 ISCO Samplers. The new samplers included magazine carriers for sequential
sample bottles. This feature vastly improved the sample collection convenience and sample integrity. Previously
the individual sampler bottles were separately handled in the field. Sampler performance and reliability was also
improved. One new sampler was deployed at sampler location #5 at the Chevy Chase culvert. Sampler #4 at the
Gilmer Road culvert was upgraded to a sequential sampler. The remaining Model 6712 ISCO sampler was held as

a backup for either sampler, as needed.

A Solinst automatic levellogger was deployed near the culvert inlet at Gilmer Road to measure water elevation (head
pressure) on the culvert so that a general time dependent flow measurement was possible. This culvert is partially
affected by downstream riffle pools that impose outlet control conditions on the culvert for low flow events. Flow
measurements have allowed crude estimates of sediment mass transport in conjunction with TSS and turbidity data
measurement. None of the grant funding was used for the levellogger purchase. In 2008, Gilmer Road culvert
improvement construction destroyed the Solinst Levellogger sensors which were used as water level flowmeters at

this location.
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The culvert collapse that occurred in 2009 at Chevy Chase Road was also repaired in summer 2009. These sensors
will be replaced with an improved Marsh McBirney Flotote 3 (level and velocity) flowmeter capability purchased in
June 2009. The new flowmeter will be installed in 2010 when the culvert improvements are completed. This new
flow measuring capability will overcome the problems associated with plugged inlet grates and outlet flow control
caused by the downstream riffle pools. The Flotote 3 flowmeter can be adapted to both the Chevy Chase and
Gilmer Road culverts.

A LaMott Model 200C turbidity meter was purchased. The turbidity meter is used to assess and screen sediment
concentrations in each of the sequential samples so that appropriate compositing of samples is accomplished to
reflect representative water quality from the storm event. Initially, all sequential samples from each event were
subjected to TSS testing to determine a correlation between TSS and turbidity. With the correlation available, only
the composite sample from each event is now tested for TSS. The correlation also allows a crude estimate of
sediment mass transport for each rain event. The turbidity meter was not purchased with 319 funding.

New weather station software was also purchased and is now part of a major weather network of stations. The new
software has a Doppler radar feature that allows a better prediction of storm rainfall intensity and magnitude. The

weather station software was not purchased with 319 funding.

The data collected from the new equipment and system operation is included in this report and was included in

previous reports to lllinois EPA as well.
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2.0 Approaches, Techniques and Methods

The data collected in 2002 and 2003 was sourced using grab sample methods and found to be inconvenient and not

as representative as samples generated by the automatic samplers.

As previously described, the monitoring program, since 2007, consists of five (5) samplers. Four are deployed at
lake inlets and one at the lake outlet (in the spillway pool). Due to construction, the Donohoe sampler was not
operated over the grant period. The sampling program has evolved over time with various equipment maintenance,

repairs and replacements. A brief description of the deployments and equipment is described below:

2.1 ISCO Sampler Deployments by Location
Model 2700s were originally positioned at Chevy Chase (# 5), Donahoe inlet (# 1), Larsen inlet (# 2), Liberacki inlet
(# 3), and the Dam Spillway. All of those sites had AC power available.

The Chevy Chase Model 2700 (# 5) was replaced with a 1680 unit which was battery powered with a solar panel in
2005 and relocated so the intake hose was in the direct flow of the culvert current somewhat further downstream.

The 1680 was replaced with a new 6712 at the beginning of the 2008 season.

Changes of the drainage pattern at Donahoe's residence (# 1) from new construction together with dry weather
combined to make it nearly impossible to place a pickup hose where it would remain under water in a meaningful
location. After relocating the hose perhaps a half-dozen times, we gave up and stopped sampling at that inlet during
2007.

The Larsen Model 2700 (# 2) has remained at its original location to date.

The Liberacki Model 2700 (# 3) expired at the end of the 2004 season. The control head was replaced with a 3700
control head purchased on line. The 3700 unit remained at Liberacki's residence until it was converted to a

sequential sampler at the beginning of the 2008 season. It was replaced by the former Donahoe Model 2700.

In September 2004, the Spillway unit battery was dead for the second time due to the GFI on the AC outlet. A solar
panel was installed on the sampler to eliminate the need for AC power. Since the ISCO was no longer tethered to
the outlet, it was relocated to a platform on top of the spillway where it could take samples more representative of
the water passing over the spillway. The sampler was moved from the spillway to the pool culvert about two years

ago to provide samples of water that had actually passed the spillway.
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Sampling began at Gilmer with a Model 2700 unit but that was changed to a 1680 unit in May of 2006. In February
2008, a Model 3700 composite sampler was converted for sequential use for installation at Gilmer. The retrofit was
used in lieu of one of the new 6712s due to concern about possible theft or vandalism. The retrofit set up was less
valuable than the new Model 6712. The two new 6712s were assembled and programmed to CLA parameters. One

was installed at Chevy Chase, the other was shelved for a sequential sampler backup.

The current deployments are: Gilmer — Model 3700 sequential; Chevy Chase — Model 6712 sequential and Larsen,
Liberacki, and Spillway — all Model 2700 composites. We have in reserve one new 6712 sequential and one
working 2700 composite. The Model 6712 units were purchased under the grant. All of the samplers are deployed
in stream channels or near hydraulic structures where flow monitoring and sediment mass transport estimates may
be possible in the future. Samplers # 4 and # 5 are deployed in series on Indian Creek to assess water quality
differences between two points along this main stem inlet. The noted differences in water quality may be caused by
various natural wetlands and detention pools that are positioned in or adjacent to the stream bed. Sampler # 4 and
# 5 have been sequential models since 2008. Photographs and captions are included in Appendix A that depict the
samplers.

The weather station has evolved through different website and software vendors over the years. The current

vendor and CLA weather data station is located at:

http://www.wunderground.com/weatherstation/\WXDailyHistory.asp?ID=KILMUNDE4

The station and website is used to collect and archive data for each storm event. The weather data is associated
with the water quality data for each storm event. The weather data is also published on a real time basis to the CLA
website. Data is also stored for archive retrieval, if desired, by the association membership. Prior to each significant
storm event, the weather station is monitored and may trigger an auto-dialer according to rainfall measurements or
be used for information to manually trigger the samplers, if rainfall intensity forecasts based on Doppler radar appear
to be sufficient for an advance trigger. The current automatic triggers are set at 3/8 inch precipitation magnitude in
one hour or ¥ inch in 24 hrs projected storm intensity and magnitude. More detail on the latest trigger strategy is

described below:
From May 2008 to July 2009, The Model 100 monitor went on line 24/7 with automatic pager dialing for the 3/8” of

rainfall in one hour parameter. The 3/4” total precipitation in a twenty four hour period still had to be tracked

manually.
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In July 2009, CLA received seven new Sun Flex pagers from USA Mobility (our new service provider) and a notice
that our Motorola Bravos must be returned. The transmission frequency that the Bravos units used was being
discontinued. This was catastrophic news because our entire automatic system depended on the operation of a
feature unique to the Bravo — a slide switch for selecting the vibration mode. We were forced to operate manually
while trying to get replacement pagers with the two critical features necessary for our system — default vibration

mode and 'reminder’ off.

After 6 more batches of pagers had been received, tested, and returned, and over four weeks had passed, we
were finally provided with Sun Flex pagers that had been programmed to meet the two requirements. The pagers
still had to be modified by bringing vibrator motor and battery power leads out through the cases for connection to
our power and control circuits. After several more hectic hours the modifications were finished and the automatic

system was again operational in automatic mode.

Starting October 2009, new Model 100 software that tracks both 3/8” precipitation in one hour or 3/4” precipitation in
a twenty-four hour period went on line. The system now runs unattended 24/7 and dials the control pagers

automatically if either parameter is met.

After triggering, the sequential subsamples are collected every %2 hour for 12 to 13 hours. Both sequential and
composite samples are collected at this frequency. Ultimately, 24 bottles in sequential samplers are filled or 24

contributions to a composite sample are collected depending on the sampler capabilities.

Samples are recovered from the samplers at least 13.5 hours after the initial trigger time or longer (but less than 24
hours) for convenience of the volunteers. The trigger mechanism to start the sampling sequence is accomplished
with the vibration feature on new Sun Flex pagers that have recently been programmed and installed. After an event,
samples are collected and transported to the Project Manager's home where samples are prescreened by turbidity
analysis and prepared for shipment. The sequential sample bottles have about 12 ounce capacity and are filed
about % full. The composite sample jugs are filled with about 8-10 ounces from each of the sampling intervals and
include about two gallons total for each composite sampler. The turbidity is measured in each sequential and

composite sample. A magnetic stirrer is used to keep the sediment in suspension.

From the sequential sampler, the turbidity measurements are used to select the sequential samples from which the
composite sample for that event will be composed. The selection is made from the highest to lowest turbidity level
samples until enough sample volume is obtained for laboratory analysis. Usually the top 2 to 3 samples in turbidity
concentration measurement make up the composite sample for the sequential sampler. The method of determining
the composition of the composite sample is documented for each event. All of the samples are then packaged for
pickup by a commercial laboratory. Photographs and captions are included in Appendix A that illustrate the sample
handling process.
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The composite water samples from each sampler are tested for Total Suspended Solids (TSS), Total Phosphorus
(TP) and Total Organic Carbon (TOC). These water quality parameters were selected under the advice of LMU to
assess water inflow quality as impacted by erosion and sediment transport and associated nutrient impacts
particularly from phosphorus, the limiting nutrient for a “hyper-eutrophic” lake. Water quality standards are also
recommended for TSS and TP. The water quality analysis is conducted by Genapure (formerly USBIio). Pickup is
arranged on the day of collection. After analysis, data is transmitted to LIM and added to the database along with

the storm event data.

Although CLA has been successful in its efforts to quantify water quality conditions, the sediment levels were so
heavy that it also became interested in quantifying the sediments volumes (weights) in the stormwater flow. This
was accomplished with automatic water level recording devices. Solinst Levelogger was initially selected for this
application. The levellogger was positioned at the upstream inlet for culvert at Gilmer Road. The levellogger
elevation was referenced to the invert of the culvert. The plan was to estimate the flow rate from “inlet control”
computations. During heavy sediment transport (up to 6 inches of sediment deposition), riffle pools began to form.
Riffle pools developed and were located downstream of the culvert. These pools created significant backwater
effects at Gilmer Road causing the culvert to be controlled by “outlet conditions” at low flows rather than ‘inlet
conditions’. The Gilmer Road culvert inlet is also subject to severe clogging due to heavy debris transport
associated with stream bank deterioration and grading. Most recently, the corrosion and heavy flows at the Chevy
Chase corrugated metal pipe culvert caused a culvert collapse in winter 2008. With the many challenging issues
associated with the above events, the success of the flow measurement approach has not been consistent. The
Solinst Levellogger at Gilmer Road was damaged and lost with the culvert improvement during grading and

construction in spring 2008.
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3.0 Observations and Data Products

3.1 Water Quality Data Trends and Observations on Indian Creek

Upstream of Countryside Lake
The water quality data trends associated with samplers # 4 and # 5 on Indian Creek are best described in the data
summaries presented in the Appendix. This data base was regularly shared with regulation and enforcement
agencies during the period of non-compliance with HWCC. Indian Creek represents almost 70 to 80 % of the total

flow volume to Countryside Lake.

Some of the major water quality observations and trends for Indian Creek water quality flowing to Countryside Lake
include:

e The 2002 and 2003 background TSS data for the Indian Creek monitoring stations was much lower than the
2004 through 2007 data which was elevated by the HWCC project. Levels now appear to be declining in
response to the slower construction development activity in 2007 through June 2009. Nonetheless, the
recent levels are well above Appendix O levels recommended under the Amended Lake County Watershed
Development Ordinance which are set at 120% of the recommended water quality standard established by
LMU in 2000

e The water quality conditions measured at Gilmer Road have been consistently about 100% higher than the
water quality measured at Chevy Chase Road for all but 2009 TSS data through June.

e Aseven (7) point moving average trend line illustrates the significant water quality impacts in 2004 and 2005
with lesser impacts in 2007 and 2008.

e The 2002 and 2003 background phosphorus data for the Indian Creek monitoring stations was much lower
than the 2004 through 2007 data which was elevated 200 to 300 % by the HWCC project above 2002 and
2003 background levels. Levels now appear to be declining in response to the slower construction
development activity in 2007 through June 2009.

e Aseven (7) point moving average trend line illustrates a major spike of phosphorus from the HWCC project
occurred in 2006. This spike was likely sourced from re-vegetation efforts and probable use of phosphorous
fertilizer.

 Both TSS and TP results appear to be highly correlated which is consistent with LMU’s opinion that much of
the phosphorus is likely sourced from clay soils native to the region which are associated with sediment
transport.

e Total organic carbon levels were also slightly correlated to the other measured water quality parameters but

are generally unremarkable.
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3.2 Monitoring Assistance to Enforcement Agencies

Immediately following the discovery of sediment pollution in Indian Creek and Countryside Lake in December 2004,
CLA responded by adding an extra Model1680 ISCO Sequential automatic water sampler to its existing water
guality sampling program. The new monitor was located on the east side of the Gilmer Road. culvert and
immediately downstream of the Toll Brothers Hawthorn Woods County Club Development (HWCC) offsite discharge
into Indian Creek. This station was a sequential sampler to allow partitioning of the water quality impacts across the
storm duration. Farther downstream on Indian Creek, the Chevy Chase Sampler (#5) was replaced with a similar
sampler. Both of these samplers were purchased as used equipment outside of lllinois EPA funding. The partitioned
samples are collected and measured for turbidity. To understand the storm impacts, a representative sample is
composited for evaluation of other water quality parameters. Full documentation of the composite technique for

each sample is documented.

Although 2005 was a low precipitation year (compared to average), seven (7) storm events were determined to have
discharged water quality above a 100 TSS standard. The total phosphorous was also determined to be well above
the levels measured from other inlets/inflows to Countryside Lake. Selected results of those storm events are listed
below:

Water Quality Impacts at the Gilmer Road Culvert representative of Toll Brothers Offsite Discharges in 2005 are

presented below:

Date Total Suspended Solids (TSS) (mg/l) Total Phosphorous (TP) (mg/l)
May 12, 2005 510 0.36
May 20, 2005 270 0.19
June 26, 2005 200 0.18-0.50
July 4, 2005 170 0.17-0.43
July 20, 2005 3400 044-1.6
August 18, 2005 500 0.52
November 28,2005 370 0.48

The average concentration of the Gilmer Road culvert water quality for TSS and TP was 520 % and 270% higher,
respectively, above the average water quality of all other inlets for Countryside Lake which are also tributary to other
upstream residential subdivisions. Comparing the Gilmer Road water quality to average water quality in Countryside
Lake on the same sampling dates, the levels were 2700% and 720% higher, respectively, for TSS and TP.
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The changing trends and significant non-compliance events during 2005 and 2006 were all reported to the LMU,
lllinois EPA and also Toll Brothers, the upstream residential developer of the Hawthorn Woods Country Club
(HWCC) where over 600 homes and golf course were under construction on a 670 acre contiguous parcel. Most of
the HWCC development drains into Indian Creek at the upper-most headwaters. Attempts were made by LIM to
have the developer enforce the Stormwater Management Plan (erosion and sediment control). Ultimately, the
Stormwater Management Commission (SMC) of Lake County and lllinois EPA filed multiple water quality and permit
violations against the developer. lllinois EPA ultimately referred the continuing Toll Brothers violations case to the
lllinois Attorney General. Most of the developer’s abatement efforts were never sufficiently productive to stop the
sediment transport until 2006 and 2007 when the developer began to control sediment transport with better re-
vegetation of the newly graded development. LIM assisted the Attorney General’'s Office throughout the HWCC

settlement negotiations.

Some of the major events before and during the period of HWCC non-compliance are described below:

CLA letter to Village of Hawthorn Woods with questions and concerns
about the potential environmental impact of the HWCC to Countryside
Lake.

November 28, 2001

CLA attends Hawthorn Woods Commission meeting to address
concerns.

December 6, 2001

CLA letter to Toll Brothers with questions and concerns about the
potential impact of the HWCC to Countryside Lake.

December 7, 2001

CLA and STS Consultants initial meeting with Lake County Stormwater
Management Commission (LCSMC), Toll Brothers and Manhard,
Engineer, to discuss guestions and concerns.

January 15, 2002

CLA initiates water sampling program.

June, 2002

CLA and STS second meeting with Toll Brothers, LCSMC to discuss
guestions and concerns.

December 18, 2002

Rain event and CLA notification to LCHD LMU and IEPA of high turbidity
coming from HWCC down Indian Creek to Countryside Lake. LCHD LMU
and IEPA investigate HWCC as a result of rain event and document
water guality violations.

December 7, 2004

CLA letter to Toll Brothers with questions and concerns requesting
update and a review meeting.

December 10, 2004

CLA initiates a series of meetings with Toll Brothers and their
representatives between February 15 and September 7, 2005 in an
attempt to reach an understanding on several technical and legal issues.

February 15, 2005

LCSMC issues violation notice to Toll Brothers.

March 28, 2005

Toll verbally agrees to monitoring station with shared results to CLA. Toll
verbally agrees to install augmentation well for CLA. Toll verbally agrees
to install temporary settlement basin on Indian Creek. None of the Toll
data was ever shared with CLA and none of the performance promises
were kept.

April 13, 2005

CLA and STS meet with Toll, Manhard Consulting, LC SMC, and IDOT to
review temporary settlement basin concept which Toll verbally agrees to
pursue.

April 19, 2005

Special Amendment is made by Toll IL HWCC, L.P. which prohibits the
use of fertilizers containing phosphorous on any portion of the Premises.

May 11, 2005

Meeting between CLA and Toll Brothers; Toll reneges on prior
commitments and refuses to enter into agreement with CLA.

September 7, 2005

Attorney General complaint filed against Toll

October 13, 2006
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Consent Order filed against Toll including $100K Supplemental October 9, 2008
Environmental Project (SEP) to CLA

CLA $100K SEP sent to Lake County State’s Attorney and Attorney November 2008
General

Lake County State’s Attorney issues $100K SEP check to CLA January 15, 2009

Portions of the HWCC remain undeveloped and more water quality impacts may occur in the future if proper erosion
and sediment control measures are not implemented. HWCC also spray irrigates its wastewater treatment effluent

on common grounds and the golf course. This effluent contains high nutrient concentrations.

3.3 Comparison of the Water Quality between Inlets to Countryside Lake

e The average concentrations for TSS over the period of record storm events are ranked from worst to better
as follows: (1) Gilmer Rd average concentration = 338 mg/l, (2) Chevy Chase average concentration =190
mg/l, (3) Donohoe drain average concentration = 84 mgl/l, (4) Larsen drain average concentration = 78 mg/l,
(5) Liberacki drain average concentration = 62 mg/l and (6) Dam spillway average concentration = 16 mg/I
(without one anomalous event).

« From the above results and rankings, it appears that Indian Creek and the TSS sediment transport are
significant contributors to sediment accumulation in Countryside Lake. The TSS sediment reduction
between Gilmer Rd. and Chevy Chase Rd. suggest that sediment is also depositing between these
sampling points in series on Indian Creek. The data also suggests that the lake treats about 90 to 95% of
the TSS discharge from the HWCC.

e The average concentrations for Total Phosphorus (TP) over the period of record storm events are ranked
from worst to better as follows: (1) Gilmer Rd average concentration = 0.33 mg/l, (2) Larsen drain average
concentration = 0.33 mg/l, (3) Donohoe drain average concentration = 0.26 mg/l, (4) Chevy Chase average
concentration = 0.21 mg/l, (5) Liberacki drain average concentration = 0.11 mg/l and (6) Dam spillway
average concentration = 0.06 mg/I.

e From the above results and rankings, it appears that Indian Creek and the Total Phosphorus (TP)
concentrations detected there are probably the largest mass source of TP to the lake. The TP
concentrations are similar at Larsen drain but the flow volumes are much smaller. The concentration
difference between Gilmer Rd. and Chevy Chase Rd. suggest that like TSS, the sedimentation or wetlands
along Indian Creek may be treating the Indian Creek water quality condition. The high TP concentrations
sourced at Donohoe and Larsen drains are likely sourced from lawn fertilizer use in the watershed from
mature residential development. In response to these observations, phosphorus free fertilizer use is now
mandated by ordinance for the CLA subdivisions. The cleaner water quality from the Liberacki drain is
attributed to side channel wetland treatment before entering the lake.

e Phosphorus levels both before, during and after the HWCC project development have consistently
exceeded the 0.05 mg/l Phosphorus Water Quality Standard (PWQS). During the major period of water
quality impact from the HWCC project, phosphorus levels exceeded the recommended water quality

standard by over 2000% during at least four major storm events with an average exceedance level about
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700% over the PWQS. The background levels for the other lake inlets have average TP concentrations

only about 500% over the water quality standard.

3.4 Flow and Time of Concentration Observations

e The period of high TSS water quality concentrations (and likely phosphorus as well) generally occur about
one hour following peak storm intensities when flow levels are highest. The measured turbidity and TSS
levels decline substantially about 5 to 7 hours following the peak concentration as determined by collected
flow data.. Correlations have been developed between TSS vs. turbidity and TP vs. TSS. These
correlations are presented in Raw Water Quality data in the Appendix.

e Astrong correlation between storm intensity and magnitude appears to drive the level of TSS and TP

measured. This correlation is presented in Raw Water Quality data in the Appendix.
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4.0 Summary Conclusions and Benefits

The LMU County Lake Water Quality Testing Program has been a great leadership program to CLA and other lake
associations in Lake County. The LMU program has promoted a deep understanding within CLA about the lake
condition and measures to improve lake water quality. The LMU staff has also supported CLA through its dilemma

with the HWCC project. LMU leadership has been the catalyst for CLA stewardship toward the lake and its ecology.

This grant project has been possible only with the knowledge and commitment extended by the CLA and LIM
volunteers. The state funding commitment has been much appreciated and has facilitated improved monitoring

techniques. LIM expresses gratitude to all who have supported the program.

Water quality observations and trends presented in this report reflect conditions that are likely occurring broadly in
our watershed environments. Both the knowledgeable awareness and monitoring activities of CLA were the primary
factors in the discovery of the egregious water quality violations occurring at HWCC. These water quality concerns
were expressed between the parties before the HWCC project started but the “status quo” approach to erosion and
sedimentation control during construction did not raise the level of protection that was needed to protect Countryside
Lake and Indian Creek. HWCC repeatedly attempted to rationalize that the water quality impacts were minor. The
data continued to tell a different story, particularly when compared to the water quality standards that are promoted
to improve water quality and the background conditions measured before the project began. The water quality
database and the persistence of enforcement agencies to utilize the data were exemplary. The CLA data
contributions to the Attorney General Office aided prosecution of the repeated HWCC violations. The HWCC case
settlement also serves as a good example of how stewardship brought awareness to the water quality issue and

ultimate protection of the environment.

Although CLA had no particular expectations about its water quality from various inlets, the monitoring results have
been useful in ranking the inlets according to water quality standards and indentifying trends. The water quality
violations from HWCC were also discovered. Today, water quality from Indian Creek has slightly improved during
the last two years due to the slower residential development at HWCC, less earthwork disturbance and improved re-
vegetation.

The water quality database for Countryside Lake is a valuable tool to understand the sources of water pollution
entering the lake. The database can also be used to identify where water quality improvements should be
considered. Any future water quality improvements can also be compared to the historical database to measure the
effectiveness of any improvement. The database will continue to provide a measurement of HWCC erosion and
sediment control performance as development progresses and track phosphorus discharges from HWCC
wastewater spray irrigation on the upstream golf course.
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The data included with this report will be forwarded to the Indian Creek Watershed Development Group. CLA is an

interested participant with this group. The CLA database represents the first significant water quality data collection
in the headwaters of Indian Creek.
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Appendix A

Figure 1 — Project Location
Photographs and Captions

Raw Water Quality Data Spreadsheets and Turbidity
Screening Results and Event Data (recorded and
stored on attached DVD only)
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Appendix B

2002 through 2009 Water Quality Data Summaries
(recorded on hardcopy here and DVD)
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Countryside Lake Association
Mundelien, IL

Overview

There are 18 plots enclosed, the first 6 are for measurements of TSS (Total Suspended Solids). The second 6 are
measurements of Phosphorus. And the third 6 are for Total Organic Carbon.

The samples of water used to create the graphs were taken from the Indian Creek sampler, located just east of Gilmer
road, and the Chevy Chase sampler, located just west of Chevy Chase road. A diagram is shown on the next page.

The plots are best looked at side by side. They all have the same scale, and the before and after effects are better
observed.

Changes from last report:

Completed the 2008 data

Added the 2009 data to date

Added Total Organic Carbon Plots

Added moving averages (in yellow) to reports showing all data
Updated multi-year charts to reflect thru 2009 data

Summary

=

New moving averages on plots showing all data, indicate that deposits were worst during Toll construction.

2. Gilmer inlet is significantly violating “Lake County Watershed Development Ordinance”, and the “Water Quality
Certification Permit” of IAC Subtitle C Part 302.205. It was worst during Toll construction (2004-2006).

3. Continued trend of Gilmer inlet to Countryside Lake being a significant source of sediments and phosphorus

4. Further evidence accumulated that supports the Toll Construction has adversely increased the amount and
concentration of sediments and phosphorus in the Indian Creek feed into Countryside Lake

5. Continued suspicion based on observations that property between Chevy Chase and Gilmer is buffering
sediments and phosphorus from upstream, and re-releasing them later.

6. TSS and Phosphorus lower now that major construction is finished.



Countryside Lake Association
Mundelien, IL

Chevy Chase sampler is Sampler 5. Gilmer sampler is Sampler 4.
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Countryside Lake Association
Mundelien, IL

Total Suspended Solids

Regarding TSS (Total Suspended Solids), 2002 and 2003 data (i.e. before Toll construction) is small in comparison to
2004-2007 (i.e. during construction), and values are down again after construction (2008-2009).

Total Suspended Solids (Indian Creek)
2000 [ ‘[
1800 Appendix O of "Amendments to the Lake County Watershed
1600 I Development Ordinance”, Countryside Lake, max TS5 —e— 2004 Chevy
sampled during 2000 sampling events by SMC = 22 mg/l.
1400 . Amendment #73 of [ ake Gounty Watershed Development —®— 2003 Chevy
Ordinance states: "For all development sites adjacent to 2002 Chevy
1200 ﬁ lakes and TSS background levels established in Appendix
/ \ / \ [ O of this ordinance, the discharge standard limit shall be 2005 Chevy
-E, 1000 no more than 120% of these values w2005 Gilmer
ano —e— 2006 Chevy
—+— 2006 Gilmer
600
—=— 2007 Gilmer
400 —=— 2007 Chevy
200 —+— 2008 Chevy
0 =w—2008 Gilmer
2009 Gilmer
2009 Chevy

Figure 1. Year by year comparison of TSS




Countryside Lake Association
Mundelien, IL

Below are shown all data points distinctly before the construction began. Most points were below the standard, and
generally consistently low.

TSS (Indian Creek) Before Toll Construction

\ \ \ \ \ \ \ \

| | | | | | | |
Appendix O of "Amendments to the Lake County Watershed
Development Ordinance”, Countryside Lake, max TSS sampled
during 2000 sampling events by SMC = 22 mg/l. Amendment #73
of Lake County Watershed Development Ordinance states: "For
all development sites adjacent to lakes and TSS background levels
established in Appendix O of this ordinance, the discharge
standard limit shall be no more than 120% of these values"
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Figure 2. TSS Before Construction



Countryside Lake Association
Mundelien, IL

Below are shown all data points distinctly during the construction. Most points were above the standard, and generally
consistently high.

TSS (Indian Creek) During Toll Construction

Appendix O of "Amendments to the Lake County Watershed
Development Ordinance”, Countryside Lake, max TS5 sampled
. during 2000 sampling events by SMC = 22 mg/l. Amendment
1 #712 of Lake County Watershed Development Ordinance states:
1200 "For all development sites adjacentto lakes and TSS
background levels established in Appendix O of this
1000 T ordinance, the discharge standard limit shall be no more
ﬁ ol than 120% of these values"
<
800 | I L~
= [ |~
=2 [
E G600 ng AAn 1 e i —i—ChE‘u“y'
Il 1N H .
i i im —+—Gilmer
400 i ﬁ: 2 == .
a - HH- 1 : H HHH ——Linear (Chevy)
1 1 Il | Fﬁ HH . .
200 i H ] i AR R e I L | 0 ——Linear (Gilmer)
I ¥l N\ 1 [] ] i
0 it L L
?'b 9l>~ 3 b= 943 Q?:n §':r Q('} 9% ?Q: "/\}.q} QG:« .i}b ? é‘. 6‘\ 6\
a,-\ia G;b'\ ‘SS? ‘ﬂ?/ {LOJ @i.ﬁ /\;‘,.bﬁ 0“;\ s &'b ‘3\,3:; Q,.E} cgl'h s n.‘.-‘t\ @q 3\-1’% @fﬁ # é\tb -
07 SRR A SR el S Sl
Sample Date

Figure 3. TSS During Construction (2004-2007)



Countryside Lake Association

Mundelien, IL
TSS (Indian Creek) (2008)
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Figure 4. TSS 2008



Countryside Lake Association
Mundelien, IL

TSS (Indian Creek) (2009)

Appendix O of "Amendments to the Lake County Watershed
Development Ordinance”, Countryside Lake, max TS5

sampled during 2000 sampling events by SMC = 22 ma/l.
1200 Amendment#73 of Lake County Watershed Development
Ordinance states: "For all development sites adjacentto
1000 lakes and TSS background levels established in Appendix
(O of this ordinance, the discharge standard limit shall be
no more than 120% of these values™
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Figure 5. TSS 2009



Countryside Lake Association
Mundelien, IL

The plot below shows the total suspended solids over all time of recorded data for Indian Creek and for Gilmer.
The yellow line is new for this report and shows the 7 day moving average.

TSS (Indian Creek)

Appendix O of "Amendments to the Lake County Watershed
Development Ordinance”, Countryside Lake, max TS5 sampled

during 2000 sampling events by SMC = 22 ma/l. Amendment
1200 #73 of Lake County Watershed Development Ordinance states:
"Forall development sites adjacentto lakesand TSS
1000 background levels established in Appendix O of this
ordinance, the discharge standard limit shall be no more
than 120% of these values”
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Figure 6. TSS over all recorded data



Countryside Lake Association
Mundelien, IL

Phosphorus

Regarding Phosphorus 2002 and 2003 data (i.e. before construction) is small in comparison to subsequent years (i.e.
during construction). It is a low again after construction.

Phosphorus (Indian Creek)

18 Phosphorus water quality standard |
16 g cited in the 401 Water Quality —¥— 2004 Chevy
]\ Cerification F'ermit_ i 0.05 mg/l (ppm) =— 2003 Chevy
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—m— 2008 Gilmer
2009 Chewvy
2009 Gilmer

Figure 7. Year by year comparison of Phosphorus




Countryside Lake Association
Mundelien, IL

Below are shown all data points distinctly before the construction began. Most points were generally low.

Phosphorous (Indian Creek) Before Toll Construction
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Figure 8. Phosphorus Before Construction



Countryside Lake Association
Mundelien, IL

Below are shown all data points distinctly after the construction began. Most points were above the
standard, and generally consistently high.

Phosphorus (Indian Creek) During Toll Construction
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Figure 9. Phosphorus During Construction (2004-2007)
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Mundelien, IL

Phosphorus is lower than in recent years, as shown below.

Phosphorus (Indian Creek) (2008)
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Figure 10. Phosphorus 2008



Countryside Lake Association
Mundelien, IL

Phosphorus (Indian Creek) (2009)
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Figure 11. Phosphorus 2009



Countryside Lake Association
Mundelien, IL

Phosphorus over all recorded data is shown below. New to this report is the 7 day moving average (in yellow). Note the peak
during construction and it being low both before and after.
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Figure 12. Phosphorus over all recorded data




Countryside Lake Association
Mundelien, IL

Total Organic Carbon

A summary of every year overlaid on top of each other is below. The August 22 2002 event is considered an anomaly,
due to either bad sample, data corruption or corrupted sample.

Total Organic Carbon (Indian Creek)
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Figure 13. Year by year comparison of Total Organic Carbon



Countryside Lake Association
Mundelien, IL

Below are shown all data points distinctly before the construction began. Most points were generally low. The August
22 2002 event is considered an anomaly, due to either bad sample, data corruption or corrupted sample.
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Figure 14. Total Organic Carbon Before Construction



Countryside Lake Association
Mundelien, IL

Below are shown all data points distinctly after the construction began.

Total Organic Carbon (Indian Creek) During Toll Construction
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Figure 15. Phosphorus During Construction (2004-2007)



Countryside Lake Association

Mundelien, IL
Total Organic Carbon (Indian Creek) (2008)

40

35

30

25
_ —&— Chevy
S 20 —&—Gilmer
E F‘l .

15 ;’f —Linear (Chevy)

] . o ——Linear (Gilmer)
10 = —r‘f ——
e === = ——
5 — r." . I:r.l' il
\\ ;.f‘r 1'\{!;
0
g:,db WQ‘% P\Q‘b ‘h@: {b?‘b ‘-bﬂb ql.:}% .-b?% b‘?% mﬁ% %Q‘% h(}% ﬁﬁ%
@fﬁ/“\/ﬂ,/ﬁ \h\f\n\/\ o h\/h\"”h\ ‘@/
W \g&‘f* \Rﬁ ‘}‘5"" 3\}(‘ oy ?g@ %G-Q %@Q %@Q %@Q o~
Sample Date

Figure 16. Total Organic Carbon 2008
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Figure 17. Total Organic Carbon 2009




Countryside Lake Association
Mundelien, IL

Total Organic Carbon over all recorded data is shown below. New to this report is the 7 pt. moving average (in yellow). Note the
peak during construction and it being low both before and after.
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Figure 18. Total Organic Carbon over all recorded data





