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Chain O’ Lakes Watershed Plan History

> Watershed plans identify a path forward to address water
quality impairment from non-point pollution

> Fox Water Agency identified the need and on the second

ttempt received IEPA grant funding to develop a plan
> Funding granted in July 2022
> Plan approved in February 2024

> Plans detail findings and identify the most applicable best
management practices, BMPs, to improve water quality

> Practices that will have the biggest impact are unigue to
each plan, while the practices themselves are standard



The Watershed Plan

> Itis a Reference Doc. — 314 pages
> Detailed study of the planned area

> Field observations

> Historical data
> Land use and water quality

> Community Input

> Detailed analysis

—

> Characterizes top sources of non-
point pollutants contributing to water
quality impairment

> |dentifies a path forward to address water
quality impairment
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Goals of Chain O’ Lakes Watershed Plan

>» Our water is clear enough that you can see the bottom
in shallow water.

> Our water is free of excessive nutrients so algae growth
does not turn our water green.

> QOur water is clean enough that there are no
recreational restrictions for boating, swimming and
fishing.

> Our community and stakeholders are knowledgeable
and engaged in the preservation of our watershed.

> Our communities have land within the watershed, so
activities to monitor, maintain and improve water quality
can be implemented.




Current Condition

> EPA identified impairments for
recreational water

> Aesthetic Quality
> Phosphorous

> Aquatic Plants and Algae
» Suspended Solids

> Fish Consumption - Limited

> Mercury
> Polychlorinated Biphenyls

> Impairment is driven by
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> Internal Loading Figure 1-a: Chain O’ Lakes 2020/2022 303(d) impaired Waters




Total Maximum Daily Load - TMDL

> Estimate of acceptable inflow of pollutants to
address impairment

> Nitrogen — 45% - IL Nutrient Loss Reduction Strategy
> To reduce plant and algae growth

> Phosphorus - 82 % reduction — TMDL 2020
> To reduce plant and algae growth
> Prevent Harmful Algae Blooms - HAB N

> Total Suspended Solids — 68% - Load Reduction
Strategy

> To reduce nitrogen and phosphorous P

> To improve water clarity and navigation S S

» Bacteria Loading — 70% - TMDL - Extrapolated
Number

> To eliminate restrictions on recreation B aC




Watershed Characterization




WATERSHED &
PLANNING AREA

» 13 inferconnected lakes

» Part of the Fox River Watershed

> 1,200 Square miles of
upstream drainage from
Wisconsin

» Planning area = 32,922 aces from the
state line — Less than 2% of the Fox
River Watershed

» 13 Municipalities/Communities

» Lake and McHenry County — majority
in Lake
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Our Plcm Area
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Watersheds are divided up into local areas
|ldentified by Hydrologic Unit Codes — HUC

A\

Channel Lake,

Bassett Creek/Fox River
Nippersink Lake/Fox River
Pistakee Lake/Fox River
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18 Miles of stream

> 210 miles of shoreline

> Local actions to address local problems

— > Part of a much larger watershed
felerhecBouindsy  Chain O'Lakes Planning Area
— e Subwatershads e < - > Both upstream and downstream
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Land Use

» 8,238 acres of open water (25%)
» 5,840 aces of forest (18%)
» 4,854 aces of open space (15%)

4,411 aces of open water wetlands
(13%)

» 4,139 aces of impervious surfaces
(13%)

» Highest % in Pistakee Lake and
Channel Lake sub-watersheds at 15%
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Soil & Slope

> 7,481 aces of wetland (23%)

> 5,220 aces of erodible soils
(16%)

> 9,330 aces of soils with

moderate runoff potential
(28%)

> Average elevation of 759 feet
above sea level

» Average slope of 5.9% - flat

8800
1

2830w
I

;

7
/.

1

Elevation (fasl)| | £

e 958

""" -,
oS A |

D Watershed Boundary = ]

il Chain O'Lakes Watershed
icipaliti -

7] Municipalities Elevation
====== State Boundary

County Boundary

2 3

T
42V 300N



Protected/Natural Sl /L g S A
AreCIS e i

Club

> 7,831 aces of managed i ¢ |
parks, forest preserves and -
other natural areas e

------

> 5,931 aces managed by the
state, mostly Chain O’ Lakes
State Park at 5,087 aces
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> 5 forest preserves - 1,602 f ak
acres ’.:rm‘ i 2 : [f o

IDNR

Lake County Forest Preserves |

Other Managed Parks and
Protected Areas

Iy - e

Streams & Lakes Natural Areas

=== Sfate Boundary

[Jweesredorsay  Chain O'Lakes Planning Area g"‘fﬁg
E F o B
% ¥ *‘¢

===== County Boundary 0 1 2 3 4 no!!hwqtrer




Lake & Sitream Buffers

» 79% of streams adequately
buffered

> 37% is forest and 36% is | . 37
wetlands TN N

> 49% of lake shorelines

adequately buffered so over 50%
are not

> Inadequate = Residential,

lawns and other developed
areqas

Inadequate

» Lawns and residential areas

Adequate
make up 40% of the [Qwaesreasoniy  Chain O'Lakes Planning Area sz, {;}
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Water Chemisiry

> Issues: sediment, algal
blooms, aquatic plants, low
dissolved oxygen, bacteria

A nutrient rich system —
phosphorous and nitrogen

> Intfernal nutrient release from
low dissolved oxygen

> Nutrient re-suspension

> High external loading

Depth (ft)
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Marie DO Depth Profile
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DO Concentration, mg/L



» Elevated Phosphorus

Channel Lake

Channel Lake TSS
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Results & Findings




Key Takeaways

» Loading comes from 3 sources: external, infernal and the release of

trapped nutrients
» Phosphorous elevated throughout with nifrogen tfrending lower

The chain is a sink for external sources of sediment, nutrients and bacteria

» Bacteria found at beaches, but more monitoring is needed

» Nuftrient re-suspension and internal loading are a major source

» Potentially failing septic systems may be a major source of bacteria and
source of phosphorus

» Lake shoreline erosion is a major source of sediment




External Sources

» Primary Sources: Fox River, Sequoit Creek, Manitou Creek,
Nippersink Creek, Camp Creek/Trevor Creek
» Total external loading
> 389,412 lbs Phosphorus
> 6,960,034 lbs Nitrogen
> 43,716 tons Sediment

» The chain traps each year up to:
> 216,132 Ibs of Phosphorus
> 1,682,034 Ibs of nitrogen
> 9,792 Tons of Sediment




Planning Area
Loading

» Total annual loading from within
the planning area:

> 334,533 Ibs nitrogen

> 50,044 lbs phosphorus

> 6,678 tons sediment

> 1,072,696 billion CFU bacteria
» Sources:

> Direct runoff

> Shoreline, gully and streambank
erosion

> Septic systems
> Internal nutrient release
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Nitrogen Load (%

Phosphorus Load

Sediment Load (%

Bacteria Load (%

nternal Lake Loadiﬂ,

sources Planning Area (% Planning Area Planning Area Planning Area
Total) Total) Total) Total)
Agriculture 7% 1.9% 4% 0.1%
Developed/Impervious 14% 12% 2.3% 0.9%
Livestock/Equestrian 0.3% 0.2% 0.02% 0.03%
Natura'éz;b;n Open 8.9% 4.6% 0.7% 0.2%
F\}esource Extraction 0.2% 0.2% 0.02% 0.01%
Water/Wetlands 18% 6.2% 0.3% 0.8%
D";SLS:QIW 48% 25% 7.3% 2%
akzrir;?c:?'”e 43% 9.1% 88% N/A
Streambank Erosion 1.9% 0.4% 4.4% N/A
Gully Erosion 0.01% 0.03% 0.4% N/A
Septic System) 7.3% 19% N/A 98%
N/A 47% N/A N/A

From Table 4-8, Pollution Loading, in Chain O’Lakes Watershed Plan




Direct Runoff Yield

> Nitfrogen: 4.9 lbs/ac/yr

» Phosphorus: 0.38 Ibs/ac/yr
» Sediment: 0.015 tons/ac/yr
» Bacteria: 0.66 billion cfu/yr

>/ Greatest yield by subwatershed
» Nitrogen — Channel Lake

» Phosphorus — Channel/Nippersink
Lake

» Sediment — Channel Lake

» Bacteria - Channel/Nippersink Lake
Why Channel and Nippersink?
> Developed/Impervious services

» Agricultural Areas (sediment)
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Shoreline Erosion

®* Most (90%) from Nippersink
Lake subwatershed

* 5,800 + tons * Least (1%) from Channel Lake

subwatershed

Annual Sediment Load

Annual Nitrogen Load
« 143,000 + Ibs

Annual Phosphorus Load
« 4,500+ lbs

Average of 40 tons of sediment per bank mile or 24 |bs/foot.




Shoreline Erosion

e 2,070 ft of bank eroding at over 1,000 lbs/ft for 1,227 TONS
* So, 0.26% of banks contributing 20% of the entire sediment load.

* 4.95 miles of banks eroding at 100 Ibs/ft or greater are responsible for
91% of the entire sediment load.

* 3.3% of banks responsible for most of the sediment!!!
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Septic Systems

» 5 of 8 Municipalities have some level of
sewer

» 5 of 9 Unincorporated areas do not have
sewer

» Fox Lake has most connections

> 8,872 septic systems, 86% within 1,000 ft of
a lake

> 579 ft from lake on average

» 754 possibly failing

> 24,353 lbs/yr nitrogen
> 9,634 Ib/yr phosphorous
> 1,051,064 billion cfu/yr

> 2 New sewer service areas proposed:

» Channel Lake/Lake - 1,900 connections

» Grass Lake/Petite Lake — 2,400
connections




Internal Nutrient
Release

» Released from deposited
sediment during low oxygen
conditions

Released from sediment from re-
suspension due to boat traffic
and wave action

» Phosphorus: 23,399 lbs/yr

» Nitrogen: No data available to
make estimate

> 92% from Nippersink Lake
subwatershed
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Recommendations & Actions




Watershed Wide Recommendations & Policies

> Reduce, store and filter runoff.

> Support sewer expansion and conduct septic system
maintenance education.

> Expand water quality monitoring program.

> Coordinate with entities/organizations outside the planning
areq.

> Coordinate with panning area communities to adopt a plan
and implement site-specific actions and policies that improve
water quality.

> Seek out and secure funding.

> Hire a watershed coordinator and expand education/outreach
and volunteer opportunities.




Urban/Stormwater & Agricultural
Best Practices

» Native buffers

> Rain gardens, green roofs,
and permeable pavement

> Bioswales
> Wetlands/detention
> Sediment traps

> Agricultural;
» Cover crops, field borders,
filter strip, no-till,
waterways, basins

> Education and outreach
(septic)




n-Lakes Practices

> Sediment
removal

> Aeration

> Shoreline
stablilization




Site-Specific Project Summary by Stakeholder

» 3,135 total projects identified

> Fox Waterway Agency

» Community led projects

, » 17 dredging locations
> 55 bioswales, 6.5 acres

> 60 native buffers, 20 acres > Shoreline owners
> 13 detention basins » 78 shoreline stabilization sites,
» Permeable pavement, 70 acres 35,000 t
> 2 Sewer Expansions » Lake communities
> Connecting 4000 homes > 57 lake aerafors
> Homeowner & HOA's » Farmland owners
> 1,000s of green neighborhood » 797 acres of cover crops
practices — blue dots » 3 acres grassed waterways
» 1,000s of rain gardens > Natural area owners
> Sepftic maintenance — estimate of > Wetland expansion 25, 20 acres

over 700 failing systems
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Targets
Expected Load Reductions

Critical Areas

Costs




Water Quality Targets

» Percent reduction targets to remove water quality impairments in
the chain or to align with lllinois nutrient loss reduction strategy

> An 82% reduction in phosphorous
> A 45% reduction in nitrogen

> A 68% reduction in sediment
> A 70% reduction in bacteria

» Note: The same percentage will be needed from outside of the
Chain planning area




Expected Load Reductions

> If allrecommended site-specific practices were implemented, they
would reduce:

> 177,885 lbs/yr Nitrogen
» 18,175 lbs/yrs Phosphorus
» 5,724 tons/yr sediment
> 1,053,044 billion CFU/yr

» Allrecommended dredging would remove an additional 8,728,982
cubic yards of sediment

» Associated phosphorus reductions unknown




: Estimated Annual Estimated Annual
Total Estimated
Pollutant Load Pollutant Load
Pollutant Pollutant . :
Loadin Reductions Reductions
J (Total) (%)

Nitrogen (Ibs/yr) 334,533 177,885 53% (target met)
Phosphorus (lbs/yr) 50,044 18,175 36% (target not met)
Sediment (tons/yr) 6,678 5,724 86% (target exceeded)

Bacteria (billion CFU/yr) 1,072,696 1,053,044 98% (target met)

» Additional practices and policies needed to meet the phosphorus target:
» Substantial sediment removal
> Limits resuspension of lake sediments from boat fraffic and wind action
> Significant challenge to initiate large scale project

» Bacteria can only be met with both new sewer service areas and additional
elimination of failing sepftic systems




Estimated Cost

» Runoff and shoreline projects
» $89,000,000

» Agricultural practices are cost effective for sediment and nitrogen

» Includes $46,000,000 of permeable pavement — cost versus impact is lower

> Sediment removal
» $875,000,000

» Sewer systems:
» $185,000,000
» Funding will be a significant challenge

» Sources and methods for funding will have to be investigated
» This does not fit info the FWA budget

» Obtaining grants needs to be a priority but projects require matching funding
» 319 - 60% funded
» Scale and combine projects for efficiency




Critical Areas

» Site specific projects that will achieve
the greatest reduction at the lowest unit
cost

» 294 out of 3,135 recommended
» At 5% of the total cost(Excluding

redging and sewer system)

» Achieve 61% of total expected
nitrogen reduction

> 45% of the total expected
phosphorous

> 64% of the total expected sediment
> 46% of the expected bacteria
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Key Takeaways

> A coordinated effort between units of government,
stakeholders and the Fox Waterway Agency is critical

> More funding is needed
> None of this work is support by the FWA budget

> Education and outreach needed 1o change behaviors
and actions — structural practices alone can't do it

> The chain is a complex system, and improvements will be
costly and take time to realize



Transitioning to Implementation




Implementation Pillars

> Four Legs of a Stool
> Community Engagement
> Watershed work group
> Education
> Projects
> Community and individual projects
> Policies and Practices
> Guide behaviors addressing nonpoint pollution
> Monitoring
> Further guide where and what to work on

> Measure the impact of our actions




Community Engagement

> Community engagement is the fuel for implementing the plan

» Communities
» Commit at least one resource to the watershed work group

> Promote water quality education

> Volunteer

» Education, Monitoring, Communication, Organizing, etc ]
Implementation

> Homeowners

> Attend education sessions

> Join the watershed group, yet to be formed




Projects - Actions Resolve

> Communities

> Pass aresolution committing to supporting the
Chain O’ Lakes watershed plan

> Review the mapping tool for projects in your
ared

> |denftify and initiate a project annually

> Support the planning, funding and \ W Greon
A C o A Weijllbor r

Implementation of sanitary sewer projects

> Home Owners
> Learn about the green neighborhood practices
> Pick one to implement

> Be an advocate for conversion to sanitary
sewer




Project Mapping

All potential projects have been
loaded info the Lake County
Maps system

You can zoom in to see
recommendations for your
community, neighborhood or
home

~ 3 ® oA
$r ',.'b.‘ A

Antioch

"* % Round Lake
Beach

Round Lake

Fort Hill

https://lakecountyil.maps.arcgis.com/apps/webappviewer/index.html?id=20c7a25b4c844f21b8127637030252c7



Accumulated Impact

> Communities

> 8 municipality/villages

> 9 unincorporated areas
> 7 townships
>

If each community did one run off project per
year for 10 years

> 240 projects complete

> Add water quality features info other community
projects and vise verse to make it cost effective

> Home Owners

> Goal of 2,000 homeowner projects

> Primary focus on those closest to the water

> Disconnect, Rain Barrel, Shoreline Vegetation, Rain
Garden, Permeable Surfaces




Policies and Practices

> Promote practices and services that
reduce nutrient and sediment loading

> Communities
> Yard waste pick up
> Fall leaf pick up
> Storm sewer cleaning
> Road salt practices
> Permeable surfaces
> Home Owners
> Fertilizing practices
> Yard waste practices

> Septic system maintenance




Monitoring

> Guides where and what to work on
» Measures the impact of our actions

> Communities
> Support monitoring with your labs
> Successfully done by the Fox River Group
> Individual
> Volunteer to gather samples
> Support data entry
> Support data analysis and summarization

> Support data driven decisions




Impacting Our Goals

> Clear water

> Shoreline erosion

> Sediment removal/basin
> Free of excess nutrients

> Shoreline erosion

> Sedimentremoval
> Run off

> Clean Water

> Sepftic maintenance S | PcrORDEROF

1 LAKE COUNTITY
> Sanitary sewers CCOT BACTENIA

COUNT TOO HIGH

> Sediment removal




Impacting Our Goals

> Knowledgeable and engaged
community

> Watershed work grou
> Volunteers
> Monitoring program

> Land accessible to monitor, maintain
and improve

> Partnerships with land owners big
and small

Fox Waterway Agency

455, Pistakee Lake Ra. Fox Lake, L 60020
TSI Fax (BA7)587.57Q2

COOPERS FARM
Sediment Storage & De-watering Facility

Ina between the llinois Depariment of Natural Resources (IDNR) and the Fox

TYPE
SOILS RECOVERY FACILITY

LOCATION
ANTIOCH, TOWNSHIP, IL

PARTNERS
FWA LEGISLATIVE
CAUCUS IDNR

FUNDING

IL CAPITAL BOND FUNDS
MUD-TO-PARKS PROGRAM

PROJECT DESIGN/
CONSTRUCTION

COMPLETION
DATE

TARGET ~ DECEMBER 2010

cosT
880K

Waterway Agency, the development of the Cooper's Farm dredge sediment dewatering solis
farm will allow reuse of tens of thousands of tons of eroded topsod from Wisconsin and
northeast lllinois that settles in the Fox River and Chain O’ Lakes annually, Removing this
sediment/soll will not only improve the water quality of the lakes, but will also restore
navigability thereby increasing recreational opportunities and property values. Having this
sile designed as a reusable dewalering sile, will insure that Ihese lakes and channels are
maintained well into the future. While these solls have been used by landscapers, developers
and numerous Villages and municipalities in the Lake and McHenry county area for several
years, il is inlended thal this site will allow a polential revenue stream for fulure water quality
projects through the marketing of these clean solls.

To Insure the highest degree of safety and environmental soundness, the Agency has
designed this Sediment Storage and Dewatering Facility (SDF) beyond required standards
for ils intended use. Within this State-owned 23-acre former agricultural field, this SDF design
wil include two earthen dewatering cells (approximately 7.11 acres In total size) for storing
and dewatering dredged sediment/soils from multiple sources (i.e. Grass Lake, Lake Marie
and assocaled connecting channels) and an area for sod stockpilng, blending and
processing (approximately 2 acres in total size) to support beneficial reuse of the
sediment'soils. The Agency intends the site to be sustainable and the cells reusable. Periodic
removal, likely on an annual basis, of the accumulated sediment from the slorage cells will
allow recovery and reuse of the cells, as well as annual cell Integrity Inspections. The current
tree line and canopy cover leading to the cells will be maintained, providing a screen from
sireet view, with the exception of the driveway g,

Description

Tl 1 - Avg_ 381 soie.
for up 5 73.730 CY of
ttal s alraGe
Cel 2 - Avg. 3.30 acres:
for up 0 56,270 CY of
storage

Rgpres. wo (31 wcrn of
0 310 e b ke 1
suppon recycing of the
wosered
smcimerts b banetcial
puposes

Fox River / Chain o’ Lakes Success Story

CHALLENGE

SOLUTION RESULTS
owned  The to
entaring the Chain O'Lakes atan  property, and 130,000
funds. to craata a CY of laka sodimments

tacility y annually.
Wisconsin.. and croate a funding source.




Improving Water Quality for our Community

> The Chain O’ Lakes is an economic driver in the community
> |t's like having a major employer

> Impaired water quality has direct impact
> Recreation on the lakes
> Businesses support recreation

> Indirect impact
> Community businesses
> Service providers in the community
> Water quality does impact real estate value




Summary

> We need the entire community
behind the watershed plan

> Think of one thing you can do
personally

Education
> Think of one thing you will be an

advocate for

> Think of one person you will share ;
information with

> Take action

> We are here to support you




Questions?




Thank You for Coming.......




The end
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