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HOUSE DoCUMENT NUMBER 114-105

o

DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIL WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

JAN 29 2016

Honorable Paul Ryan

Speaker of the House of Representatives
U.S. Capitol Building, Room H-232
Washington, DC 20515

Dear Mr. Speaker:

In response to section 419 of the Water Resources Development Act 1999, the
Secretary of the Army recommends a plan to manage flood risks, restore ecosystems,
and provide additional recreation opportunities along the Upper Des Plaines River and
Tributaries in lllinois and Wisconsin. The proposal is described in the report-of the Chief
of Engineers, dated June 8, 2015, which includes other pertinent docurmenits. The
Secretary of the Army plans to implement the project at the appropriaté time,
considering National priorities and the availability of funds.

The project study was conducted to determine the feasibility of improvements in the
interest of flood damage reduction, environmental restoration and protection, water
quality, recreation and related purposes on the Upper Des Plaines River and tributaries.
The recommended plan is the combined National Economic Development (NED)and
National Ecosystem Restoration (NER) plans and inciudes the following:

The NED plan provides for reducing flood damages and risks by constructing an
optimized system of three levee/floodwalls and two floodwater storage reservoirs near
or adjacent to the main stem of the Des Plaines River in the city of Des Plaines, and the
communities of Franklin Park, Schiller Park, and River Grove, lilinois; and implementing
non-structural flood risk management measures at up to 377 structures in'nine
communities in Lake County and Cook County, lllinois. Non-structural flood risk
management measures will include elevating structures, dry flood-proofing; filling
basements in combination with dry flood-proofing, wet flood proofing, constructing
engineered low-level ring levees at large commercial or public building sites, and
evacuating portions of floodplains. Additionally, the NED plan provides for separable,
cost-shared, recreation features at three sites where flood risk management features
are recommended for implementation.

The NER plan will provide ecosystem restoration benefits by manipulating site
conditions to return hydrology, hydraulics and geomorphology to a more natural state,
restoring natural stream channels, and by reestablishing native plant communities over
an aggregate 6,859 acres (10.7 square miles) at seven sites across the watershed. For
ali ecosystem restoration projects, the recommended plan includes post-construction
monitoring and adaptive management for a period of up to ten years to ensure project:
performance. The NER plan includes compatible incidental recreation features. The
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recommended plan will not have significant adverse effects; consequently, no mitigation
measures, beyond best management practices and avoidance, or compensation
measures will be required.

Based on October 2015 (FY 2018) price levels, the estimated total first cost of the
combined NED/NER plan is $309,098,000, which includes the first cost of the NED plan
of $146,974,000 and the first cost of the NER plan of $162,124,000. The Federal share
of the total project cost would be $200,702,000 (64.9 percent) and the non-Federal
share would be $108,396,000 (35.1 percent).

Based on FY 2016 price levels, a 3.125 percent discount rate, and a 50-year period
of economic analysis, the total equivalent annual flood risk management costs are
estimated to be $5,506,000, including operation, maintenance, repair, replacement and
rehabilitation (OMRR&R). The equivalent average annual benefits are estimated to be
$10,092,000 with net average annual benefits of $4,586,000. The benefit-to-cost ratio
for the flood risk management portion of the NED plan is approximately 1.8 to 1. The
recommended plan would reduce overall average annual flood damages across the
watershed by about 19 percent, with total average annual residual damages estimated
at $43,694,000. About 91 percent ($39,918,000) of the total residual flood damages
represent economic opportunity costs that would consist of transportation delay and re-
routing costs that result from roadway flooding.

The total equivalent average annual aquatic ecosystem restoration costs are
estimated to be $5,526,000, including OMRR&R, monitoring, and adaptive
management. The cost of the recommended aquatic ecosystem restoration projects is
justified by restoring 9,034 Average Annual Habitat Units (AAHU), at an average cost of
$612/AAHU, on more than 6,859 acres of aquatic and riparian habitat. Implementing
the NER plan will increase the net watershed habitat units by about 32 percent.

An Environmental Assessment (EA) was prepared in accordance with the National
Environmental Policy Act. The recommended plan has been identified as the
environmentally preferred plan. Adverse environmental impacts have been avoided and
minimized where practicable, The EA resuited in a Finding of No Significant Impact to
the environment, therefore, preparation of an Environmental Impact Statement is not
required. No compensatory mitigation is required.

The independent External Peer Review was completed by Battelle Memorial
Institute. The review comments resuited in expanded narratives throughout the report to
support the decision-making process and justify the recommended pian. All comments
from the above referenced reviews have been addressed and incorporated into the final
documents.

The Office of Management and Budget (OMB) advises that there is no objection to
the submission of the report to Congress and concludes that the report recommendation
is consistent with the policy and programs of the President. However, OMB also noted
that the project would need to compete with other proposed investments for funding in
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future budgets. A copy of OMB's letter, dated December 18, 2015, is enclosed. | am
providing a copy of this transmittal and the OMB letter to the Subcommittee on Water
Resources and Environment of the House Committee on Transportation and
Infrastructure, and the Subcommittee on Energy and Water Development of the House
Committee on Appropriations. | am also providing an identical letter to the President of
the Senate.

Very truly yours,
1/?/{'/63

(J -Ellen Darcy
Assistarit Secretary of the Army

(Civil Works)

Enclosures
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OMB Clearance Letter, December 18,2015

Report of the Chief of Engineers, June 8, 2015

Summary of State and Agency Review

Finding Of No Significant impact, January 7, 2016

Final Feasibility Report and Environmental Assessment, May 2015
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December 18, 2015

The Honorable Jo-Ellen Darcy

Assistant Secrelary of the Army (Civil Works)
108 Army Pentagon

Washington, DC 20310-0108

Dear Ms. Darcy:

As required by Executive Order 12322, the Office of Management and Budget has
reviewed a January 2015 Army Corps of Engineers (Corps) feasibility study of the Upper Des
Plaines River and Tributaries, L & W1, with a first cost of $307,087,000 (October 2014 price
level).

Based on our review of the Corps’ report, an authorization to construct this project would
be consistent with the programs and policies of the President. The Office of Management and
Budget does not object to your submitting this report to Congress. When you do so, please
advise the Congress that should the Congress authorize this project for construction, the project
would need to compete with other proposed investments for funding in future budgets.

) e
/7 John Peéquantino
{ ’{/ Deputy Associate Director
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DEPARTMENT OF THE ARMY
CHIEF OF ENGINEERS
2600 ARMY PENTAGON
WASHINGTON, DC 20310-2600

JUN 88 2015

SUBJECT: Upper Des Plaines River and Tributaries, Illinois and Wisconsin
THE SECRETARY OF THE ARMY

1. T submit for transmission to Congress my report on flood risk management, recreation, and
ecosystem restoration along the Upper Des Plaines River and its tributaries in northeastern
Illinois and southeastern Wisconsin. It is accompanied by the report of the district and division
enginecrs. These reports respond to Section 419 of the Water Resources Development Act
(WRDA) of 1999. Section 419 requested a study of thc Upper Des Plaines River and
Tributaries, Illinois and Wisconsin, upstream of the confluence with Salt Creek at Riverside,
Illinois, to determine the feasibility of improvements in the interests of flood damage reduction,
environmental restoration and protection, water quality, recreation, and related purposes.
Preconstruction engineering and design activities will continue under this authority.

2. The reporting officers recommend authorizing a National Econorjc Development (NED)
plan and a National Ecosystem Restoration (NER) plan to manage flood risks, enhance
recreation opportunities, and to restore ecosystems in the Upper Des Plaines River watershed.
Analyses of the reporting officers indicate that the proposed NED and NER plans are physically,
functionally, hydraulically, and economically independent. The NED plan provides for reducing
flood damages and risks by constructing an optimized system of three levee/floodwalls and two
floodwater storage reservoirs near or adjacent to the main stem of the Des Plaines River in the
city of Des Plaines, and communities of Franklin Park, Schiller Park, and River Grove, Illinais;
and implementing non-structural flood risk management measures at up to 377 structures in nine
communities in Lake County and Cook County, [llinois. Non-structural flood risk inanagement
measures will include elevating structures, dry flood-proofing, filling basements in combination
with dry flood-proofing, wet flood proofing, constructing engineered low-level ring levees at
large commercial or public building sites, and evacuating portions of floodplains. The floodplain
evacuation (i.e., purchase and removal of frequently damaged structures) component of the non-
structural plan will, to the extent practicable, be implemented on a willing seller basis; however,
eminent domain will be utilized when determined to be warranted. Acquisition of structures for
removal will comply with the provisions of the Uniform Relocations Assistance and Real
Property Acquisition Policies Act (P.L. 91-646), as amnended, and the uniform regulations
contained in 49 Code of Federal Regulations, Part 24, including the provision of payment of
relocation assistance benefits to eligible recipients. Additionally, the NED plan provides for
separable, cost-shared, recreation features at three sites where flood risk management features
are recommended for implementation. The NER plan will provide ecosystem restoration
benefits by manipulating site conditions to return hydrology, hydraulics and geomorphology to a
more natural state, restoring natural stream channels, and by reestablishing native plant



1X

DAEN
SUBJECT: Upper Des Plaines River and Tributaries, Illinois and Wisconsin

communities over an aggregate 6,859 acres (10.7 square miles) at seven sites across the
watershed. For all ecosystem restoration projects, the recommended plan includes post-
construction monitoring and adaptive management for a period of up to ten years to ensure
project performance. The NER plan includes compatible incidental recreation features. The
recommended plan will not have significant adverse effects; consequently, no mitigation
measures, beyond best management practices and avoidance, or compensation measures will be
required. All project sites are located in the states of Illinois or Wisconsin. Project costs are
stated at the October 2014 price level. Equivalent annual costs and benefits are based on a 3.375
percent discount rate and a 50-year period of economic evaluation.

3. The estimated total first cost of the combined NED/NER plan, including recreation features,
is $307,087,000. All of the proposed flood risk management features are located in Lake and
Cook Counties, 1llinois. The first cost of the proposed structural and non-structural flood risk
management features, not including recreation, is estimated as $144,378,000, This amount
includes $96,623,000 allocated to structural flood risk management and $47,755,000 associated
with a non-structural flood risk management program. The currently estimated cost of proposed
recreation associated with the flood risk management features is $1,425,000. The estimated total
cost of the NED plan, including recreation, is $145,803,000. Proposed ecosystem restoration
features are located in Kenosha County, Wisconsin, and Lake and Cook Counties, Illinois. The
first cost of the recommended ecosystem restoration features is currently estimated as
$161,284,000. The federal share of the total project cost for the NED and the NER plans,
including cost-shared recreation features, would be about $199,393,000 (64.9 percent) and the
non-federal share would be about $107,694,000 (35.1 percent).

a. In accordance with the cost sharing provisions of Section 103 of WRDA 1986, as
amended by Section 202 of WRDA 1996, the federal share of the first costs of the flood risk
management projects would be about $93,846,000 (65 percent) and the non-federal share would
be about $50,532,000 (35 percent). The cost of lands, easements, rights-of-way, relocations, and
dredged or excavated material disposal areas (LERRD) is estimated at $37,017,000. The project
specific non-federal sponsors, the Illinois Department of Natural Resources, the Metropolitan
‘Water Reclamation District of Greater Chicago, and the city of Des Plaines, Illinois, would be
responsible for the operation, maintenance, repair, replacement, and rehabilitation (OMRR&R)
of the project after construction, a cost currently estimated at about $172,000 per year. The
sponsors would also be fully responsible for removing and relocating utilities and discharge
pipelines on project sites that are non-compensable, at an estimated cost of approximately
$5,431,000.

b. In accordance with the cost sharing provisions of Section 103 of WRDA 1986, as
amended by Section 210 of WRDA 1996, the federal share of the first costs of the ecosystem
restoration projects would be about $104,835,000 (65 percent) and the non-federal share would
be about $56,449,000 (35 percent). The cost of LERRD for the ecosystem restoration projects is
estimated at $65,361,000. This amount exceeds the 35 percent non-federal share of the total cost
of the restoration projects by an estimated $8,912,000. The non-federal sponsors for the
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ecosystem restoration projects have provided letters indicating their desire to voluntarily forgo
reimbursement for the value of LERRD that exceeds the required 35 percent cost share. The
total project cost includes $1,490,000 for environmental monitoring and adaptive management.
The project-specific non-federal sponsors including the Forest Preserve District of Cook County
(FPDCCQ), Lake County Forest Preserve District (LCEFPD), and Kenosha County, would be
responsible for the OMRR&R of the project after construction, a cost currently estimated at
about $328,000 per year, which includes monitoring and adaptive management beyond the
construction phase.

¢. The NED/NER plan includes both separable and incidental recreation features. The flood
risk management projects include the following separable recreation features, which will be cost-
shared 50 percent federal and 50 percent non-federal: recreation trails at Touhy-Miner Levee
and Floodwall, recreation trails and picnic areas at Fullerton Woods Reservoir, and recreation
trails in Des Plaines, Illinois on lands that will be evacuated as a result of buyout and removal of
frequently flooded structures. The $1,425,000 total cost of recreation features will be shared
equally, $712,500 federal and $712,500 non-federal, between the government and prospective
non-federal project sponsors. The ecosysterm restoration projects include incidental recreation
features. These projects include the construction of woodchip trails for equipment access.
Following construction, these features will be usable as recreation trails and annual OMRR&R
will be a non-federal responsibility. Incidental recreation features will be cost-shared in
accordance with ecosystem restoration cost sharing provisions.

4, Economic analyses indicate that the proposed flood risk management and recreation features
are economically justified. Cost effectiveness and incremental cost analysis techniques were
applied to evaluate the proposed ecosystem restoration alternatives to ensure that an efficient
NER plan is recommended for authorization.

a. The total equivalent annual flood risk management costs are estimated to be $5,675,000,
including OMRR&R. The equivalent average annual benefits are estimated to be $9,923,000
with net average annual benefits of $4,284,000. The benefit-to-cost ratio for the flood risk
management portion of the NED plan is approximately 1.7 to 1. The recommended plan would -
reduce overall average annual flood damages across the watershed by about 19 percent and
would leave total average annual residual damages estimated at $42,924,000. About 89 percent
($39,398,000) of the total residual flood damages represent economic opportunity costs that
would consist of transportation delay and re-routing costs that result from roadway flooding.
Physical flooding damages to automobiles, and public, commercial, industrial, and residential
structures would be reduced by about 48 percent, leaving average annual residual damages to
automobiles and structures estimated at $5,108,000. The analyses of the proposed
levee/floodwall projects indicate that they will provide a greater than 95 percent probability of
containing the 1-percent chance (100-year recurrence interval) flood. Full implementation of the
proposed structural and non-structural flood risk management measures would remove
approximately 1,400 structures from Federal Emergency Management Agency designated
special flood hazard areas.

(9%
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b. The total equivalent average annual aquatic ecosystem restoration costs are estimated to
be $5,661,000, including OMRR&R, monitoring, and adaptive management. The cost of the
recommended aquatic ecosystem restoration projects is justified by restoring 9,034 Average
Annual Habitat Units (AAHU), at an average cost of $627/AAHU, on more than 6,859 acres of
aquatic and riparian habitat. Implementing the NER plan will increase the net watershed habitat
units by about 32 percent. The NER plan would restore the ecosystem in the most cost-effective
manner by naturalizing the watershed hydrology, reestablishing natural fluvial and fire
processes, increasing the richness and abundance of the native plant communities, and improving
connectivity between natural areas. The restored aquatic habitat includes habitat and life
requisites for three federally-listed and 89 state listed threatened and endangered species. The
restored habitat will be located within the Great Lakes portion of the Mississippi Flyway, and
would provide nationally and internationally significant habitat for migratory birds.

¢. The equivalent annual cost of the proposed cost-shared recreation features is $63,000,
including OMRR&R. The equivalent average annual benefits are estimated to be $456,000, with
net average annual benefits of $393,000. The ratio of benefits-to-cost for the recreation plan is
approximately 7.2 to 1.

5. The NED Plan details:

a. Structural Flood Risk Management. The system of structural flood risk management
features includes the 11,200 linear foot long Touhy-Miner Levee and Floodwall and the 200
acre-foot capacity Harry Semrow Driving Range Reservoir, both located in Des Plaines, Illinois;
the 8,400 linear foot long Belmont-Irving Park Levee and Floodwall located in Franklin Park and
Schiller Park, Illinois; and the 6,200 linear foot long Fullerton-Grand Levee and Floodwall and
the 150 acre-foot capacity Fullerton Woods Reservoir, both located in River Grove, Illinois. The
Illinois Department of Natural Resources, the Metropolitan Water Reclamation District of
Greater Chicago, and the city of Des Plaines, Illinois will sponsor and share the costs of
implementing these proposed structural flood risk management features. The estimated total first
cost of the structural flood risk management features is $96,623,000. The total equivalent annual
costs are estimated to be $3,930,000, including OMRR&R. The equivalent average annual
benefits are estimated to be $7,649,000, with net average annual benefits of $3,719,000. The
benefit-to-cost ratio for structural flood risk management is approximately 1.9 to 1.

b. Non-structural Flood Risk Management. Non-structural flood risk management features
will be implemented at about 164 structures located in Gurnee, Lincolnshire, Long Grove,
Riverwoods, and Vernon Township, in Lake County Illinois, and about 213 structures located in
Des Plaines, Rosemont, Wheeling, and Wheeling Township, in Cook County Illinois. The city
of Des Plaines will sponsor non-structural flood risk management treatments within its
boundaries. The Illinois Department of Natural Resources will sponsor all other non-structural
flood risk management features located in Lake and Cook Counties, The estimated total first
cost of the non-structural flood risk management component of the NED plan is $47,755,000.
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The total equivalent annual costs are estimated to be $1,745,000. The equivalent average annual
benefits are estimated to be $2,274,000, with net average annual benefits of $529,000. The
benefit-to-cost ratio for non-structural flood risk management is approximately 1.3 to 1.

¢. Separable Recreation. The city of Des Plaines will sponsor the 11,200- foot-long asphalt
Touhy-Miner Levee and Floodwall Recreation Trail and the 4,000-foot-long asphalt Des Plaines
Floodway/Big Bend Drive Area Recreation Trail. The Fullerton Woods Reservoir Recreation
Area will consist of a landscaped recreation site, picnic shelter, benches, parking lot, restroom,
and asphalt trail, The FPDCC will sponsor the Fullerton Woods Reservoir Recreation Area. The
estimated total first cost of the city of Des Plaines sponsored separable recreation features is
$461,000. The total equivalent annual costs are estimated to be $18,000, including OMRR&R.
The equivalent average annual benefits are estimated to be $303,000, with net average annual
benefits of $285,000. The benefit-to-cost ratio is approximatety 16.8 to 1. The estimated total
first cost of the FPDCC sponsored separable recreation features is $964,000. The total
equivalent annual costs are estimated to be $45,000, including OMRR&R. The equivalent
average annual benefits are estimated to be $153,000, with net average annual benefits of
$108,000. The benefit-to-cost ratio is approximately 3.4 to 1.

6. The NER plan details:

a. Kenosha County will act as non-federal sponsor for aquatic ecosystem restoration at two
(2) locations: 1,619 acres of riparian habitat at the Bristol Marsh site and 689 acres of riparian
habitat at the Dutch Gap Forested Floodplain in Bristol, Wisconsin. The estimated first cost for
the Bristo] Marsh restoration is approximately $43,112,000. The equivalent average annual cost
is $1,341,000. Expected benefits are an increase of 2,251 AAHU. The estimated first cost for
the Dutch Gap Forested Floodplain restoration is approximately $18,880,000, Based on a 3.375
percent discount rate and a 50 year period of economic evaluation, the equivalent average annual
cost is $612,000. Expected benefits are 1,286 AAHU. The total cost of the Kenosha County-
sponsored restoration projects is currently estimated as $61,992,000. The value of LERRD for
the Kenosha County-sponsored restoration projects is estimated at $29,372,000. This amount
exceeds the 35 percent non-federal share of the total cost of the restoration projects by an
estimated $7,674,000. Kenosha County has provided a letter indicating their desire to
voluntarily forgo reimbursement for the value of LERRD that exceeds the required 35 percent
cost share.

b. The LCFPD will act as non-federal sponsor for aquatic ecosystem restoration at three (3)
locations: 1,601 acres of marsh and riparian habitat at Red Wing Slough and Deer Lake Wetland
Complex, 429 acres of riparian habitat at Pollack Lake and Hastings Creek Riparian Wetlands,
both in Antioch, Iilinois, and 698 acres at the Gurnee Woods Riparian Wetlands, in Wadsworth,
Hlinois. The estimated first cost for the Red Wing Slough and Deer Lake Wetland Compiex
restoration is approximately $30,219,000. The equivalent average annual cost is $1,093,000.
Expected benefits are 1,513 AAHU. The estimated first cost for the Pollack Lake and Hastings
Creek Riparian Wetlands restoration is approximately $10,420,000. Based on a 3.375 percent
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discount rate and a 50 year period of economic evaluation, the equivalent average annual cost is
$432,000. Expected benefits are an increase of 626 AAHU. The estimated first cost for the
Gurnee Woods Riparian Wetlands restoration is approximately $17,902,000. The equivalent
average annual cost is $590,000. Expected benefits are increase of 939 AAHU. The total cost of
the LCFPD sponsored restoration projects is currently estimated as $58,541,000. The value of
LERRD for the LCFPD sponsored restoration projects is estimated at $20,519,000. This amount
exceeds the 35 percent non-federal share of the total cost of the restoration projects by an
estimated $30,000. The LCFPD has provided a letter indicating their desire to voluntarily forgo
reimbursement for the value of LERRD that exceeds the required 35 percent cost share.

¢. The FPDCC will act as non-federal sponsor for aguatic ecosystem restoration at two (2)
locations: 811 acres of riparian habitat at the Northbrook Floodplain and Riparian Complex in
Wheeling, Illinois, and 1,007 acres of riparian habitat at the Beck Lake Meadow and Floodplain
Forest in Des Plaines and Glenview, lllinois. The estimated first cost for the Northbrook
Floodplain and Riparian Complex restoration is approximately $20,060,000. The equivalent
average annual cost is $827,000. Expected benefits are 925 AAHU. The estimated first cost for
the Beck Lake Meadow and Floodplain Forest restoration is approximately $20,691,000. The
equivalent average annual cost is $775,000. Expected benefits are 1,494 AAHU. The total cost
of the FPDCC-sponsored restoration projects is currently estimated as $40,751,000. The value
of LERRD for the FPDCC-sponsored restoration projects is estimated at $15,471,000. This
amount exceeds the 35 percent non-federal share of the total cost of the restoration projects by an
estimated $1,209,000. The FPDCC has provided a letter indicating their desire to voluntarily
forgo reimbursement for the value of LERRD that exceeds the required 35. percent cost share.

7. In accordance with the current Engineer Circular (EC) on review of decision documents, all
technical, engineering and scientific work underwent an open, dynamic and vigorous review
process to ensure technical quality. This included an Agency Technical Review (ATR), a (Type
1) Independent External Peer Review (IEPR), and USACE Headquarters policy and legal review.
All concerns of the ATR have been addressed and incorporated into the final feasibility report.
USACE conducted the IEPR in accordance with Section 2034 of the Water Resources
Development Act of 2007, USACE EC 1165-2-214, and the Office of Management and Budget’s
Final Information Quality Bulletin for Peer Review (2004). A Section 501({c)(3) (Internal
Revenue Code) non-profit science and technology organization, independent and free of conflicts
of interest, established and administered the peer review panel. The IEPR panel consisted of five
members with expertise in hydraulic engineering, geotechnical engineering, economics, ecology,
and plan formulation. The review panel identified and documented sixteen final comments. Of
these, two were designated as having high significance, seven as having medium significance,
and seven as having low significance. AllIEPR review comments have been resolved and
resulted in no significant changes to the plan formulation, engineering assumptions, and
environmental analyses that supported the decision-making process and plan selection. The final
report and environmental assessment also underwent state and agency review. All comments
from the above referenced reviews have been addressed @nd incorporated into the final
documents as appropriate. Overall the reviews did result in improvements to the technical clarity
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and overall quality of the report. A safety assurance review (Type 11 IEPR) of the structural
flood risk management components of the project will be conducted during the design phase of
the project.

8. Washington level review indicates that the project recommended by the reporting officers is
technically sound, environmentally and socially acceptable, cost effective and economically
justified. The plan complies with all essential elements of the U.S. Water Resources Council's
Economic and Evnvironmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies and complies with other administrative and legislative policies and
guidelines. Also, the views of interested parties, including federal, state and local agencies have
been considered.

9, I generally concur with the tindings, conclusions, and recommendations of the reporting
officers. Accordingly, I recommend that the plan to manage flood risks, restore ecosystems, and
provide additional recreation opportunities for the Upper Des Plaines River and Tributaries,
Hllinois and Wisconsin be authorized in accordance with the reporting officers’ recommended
plan at an estimated cost of $307,087,000 with such modifications as in the discretion of the
Chief of Engineers may be advisable. My recommendation is subject to cost sharing, financing,
and other applicable requirements of federal and state laws and policies, including Section 103 of
WRDA 1986, as amended , 33 U.8.C. § 2213. The non-federal sponsors would provide the non-
federal cost share and all LERRD. Further, the non-federal sponsors would be responsible for all
OMRR&R. This recommendation is subject to the non-federal sponsors agreeing to comply with
all applicable federal laws and policies, including but not limited to:

a. Provide 35 percent of desigri costs in accordance with the terms of a design agreement
entered into prior to commencement of design work;

b. Provide a minimum of 35 percent, but not to exceed 50 percent of total structural flood
risk management costs as further specified below:

(1) Provide, during the first year of construction, any additional funds necessary to pay
the full non-federal share of design costs allocated by the government to the structural flood risk
management features;

(2) Provide, during construction, a contribution of funds equal to 5 percent of total
structural flood risk management costs;

(3) Provide all lands, easements, and rights-of-way, including those required for
relocations, the borrowing of material, and the disposal of dredged or excavated material;
perform or ensure the performance of all relocations; and construct all improvements required on
lands, easements, and rights-of-way to enable the disposal of dredged or excavated material all as
determined by the government to be required or to be necessary for the construction, operation,
and maintenance of the structural flood risk management features;
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(4) Provide, during construction, any additional funds necessary to make its total
contribution for structural flood risk management equal to at least 35 percent of total structural
flood risk management costs;

c. Provide 35 percent total non-structural flood risk management costs as further specified
below:

(1) Provide, during the first year of construction, any additional funds necessary to pay
the full non-federal share of design costs allocated by the government to the non-structural flood
risk management features;

(2) Provide all lands, easements, and rights-of-way, including those required for
relocations, the borrowing of material, and the disposal of dredged or excavated material;
perform or ensure the performance of all relocations; and construct all improvements required on
lands, easements, and rights-of-way to enable the disposal of dredged or excavated material all as
determined by the government to be required or to be necessary for the construction, operation,
and maintenance of the non-structural flood risk management features;

(3) Provide, during construction, any additional funds necessary to make its total
contribution for non-structural flood risk management equal to 35 percent of total non-structural
flood risk management costs;

d. Provide 35 percent of total ecosystem restoration costs as further specified below:

(1) Provide, during the first year of construction, any additional funds necessary to pay
the full non-federal share of design costs allocated by the government to the ecosystem
restoration features;

(2) Provide all lands, easements, and rights-of-way, including those required for
relocations, the borrowing of material, and the disposal of dredged or excavated material;
perform or ensure the performance of all relocations; and construct all improvernents required on
lands, easements, and rights-of-way to enable the disposal of dredged or excavated material all as
determined by the government to be required or to be necessary for the construction, operation,
and maintenance of the ecosystem restoration features;

(3) Provide, during construction, any additional funds necessary to make its total
contribution for ecosystem restoration equal to 35 percent of total ecosystem restoration costs;

e. Provide 50 percent of total recreation costs as further specified below:

(1) Provide, during the first year of construction, any additional funds necessary to pay
the full non-federal share of design costs allocated by the government to the recreation features;

8



xvi

DAEN
SUBJECT: Upper Des Plaines River and Tributaries, Illinois and Wisconsin

(2) Provide all lands, easements, and rights-of-way, including those required for
relocations, the borrowing of material, and the disposal of dredged or excavated material;
perform or ensure the performance of all relocations; and construct all improvements required on
lands, easements, and rights-of-way to enable the disposal of dredged or excavated material all as
determined by the government to be required or to be necessary for the construction, operation,
and maintenance of the recreation features;

(3) Provide, during construction, any additional funds necessary to make its total
contribution for recreation equal to 50 percent of total recreation costs;

f. Provide, during construction, 100 percent of the total recreation costs that exceed an
amount equal to the sum of the following:

(1) 10 percent of the federal share of total structural flood risk management costs; plus
(2) 10 percent of the federal share of total ecosystem restoration costs; plus
(3) 10 percent of the federal share of total non-structural flood risk management costs;

g. Not less than once each year, inform affected interests of the extent of risk reduction
afforded by the flood risk management features;

h. Agree to participate in and comply with applicable federal floodplain management and
flood insurance programs;

i. Comply with Section 402 of the WRDA of 1986, as amended (33 U.S.C. 701b-12), which
requires a non-federal interest to prepare a floodplain management plan within one year after the
date of signing a project partnership agreement, and to implement such plan not later than one
year after completion of construction of the flood risk management features;

i. Publicize floodplain information in the area concerned and provide this information to
zoning and other regulatory agencies for their use in adopting regulations, or taking other
actions, to prevent unwise future development and to ensure compatibility with protection levels
provided by the flood risk management features;

k. Prevent obstructions or encroachments on the project (including prescribing and enforcing
regulations to prevent such obstructions or encroachments) such as any new developments on
project lands, easements, and rights-of-way or the addition of facilities which might reduce the
level of protection the flood risk management features afford, reduce the outputs produced by the
ecosystem restoration features, hinder operation and maintenance of the project, or interfere with
the project’s proper function;
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1. Shall not use the ecosystem restoration features or lands, easements, and rights-of-way
required for such features as a wetlands bank or mitigation credit for any other project;

m. Keep the recreation features, and access roads, parking arcas, and other associated public
use facilities, open and available to all on equal terms;

n. For so long as the project remains authorized, operate, maintain, repair, rehabilitate, and
replace the project, or functional portions of the project, including any mitigation features, at no
cost to the federal government, in a manner compatible with the project’s authorized purposes
and in accordance with applicable federal and state laws and regulationis and any specific
directions prescribed by the federal government;

0. Give the federal government a right to enter, at reasonable times and in a reasonable
manner, upon property that the non-federal sponsors own or control for access to the project for
the purpose of completing, inspecting, operating, maintaining, repairing, rehabilitating, or
replacing the project;

p. Hold and save the United States free from all damages arising from the construction,
operation, maintenance, repair, rehabilitation, and replacement of the project and any better-
ments, except for damages due to the fault or negligence of the United States or its contractors;

d. Perform, or ensure performance of, any investigations for hazardous substances that are
determined necessary to identify the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), Public Law 96-510, as amended (42 U.S.C. 9601-9675), that may exist in, on, or
under lands, easements, or rights-of-way that the federal government determines to be required
for construction, operation, and maintenance of the project. However, for lands that the federal
government determines to be subject to the navigation servitude, only the federal government
shall perform such investigations unless the federal government provides the non-federal
sponsors with prior specific written direction, in which case the non-federal sponsors shall
perform such investigations in accordance with such written direction;

r. Assume, as between the federal government and the non-federal sponsors, complete
financial responsibility for all necessary cleanup and response costs of any hazardous substances
regulated under CERCLA that are located in, on, or under lands, easements, or rights-of-way that
the federal government determines to be required for construction, operation, and maintenance of
the project; and ‘

s. Agree, as between the federal govermment and the non-federal sponsor, that the
non-federal sponsors shall be considered the operator of the project for the purpose of CERCLA
liability, and to the maximum extent practicable, operate, maintain, repair, rehabilitate, and
replace the project in a manner that will not cause liability to arise under CERCLA.
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10. The recommendation contained herein reflects the information available at this time and
cutrent departmental policies governing formulation of individual projects. It does not reflect
program and budgeting priorities inherent in the formulation of a national civil works
construction program or the perspective of higher review levels within the executive branch.
Consequently, the recommendation may be modified before it is transmitted to Congress as a
proposal for authorization and implementation funding. However, prior to transmittal to
Congress, the sponsors, the states of Illinois and Wisconsin, interested federal ageneies, and
other parties will be advised of any significant modifications and will be afforded an opportunity
to comment further,

THOMAS P. BOSTICK
Lieutenant General, USA
Chief of Engineers

11
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Great Lakes Region

U.S. Department 2300 E. Devon Avenue
of Transportation Des Plaines, iltinois 60018

Federa!l Aviation
Administration

August 12,2014

COL Christopher T. Drew

U.S. Army Corps of Engineers
231 S, LaSalle Street, Suite 1500
Chicago, Illinois 60604

Dear Colonel Drew:

Thank you for the opportunity to review the proposed Upper Des Plaines River and
Tributaries, Illinois and Wisconsin - Integrated Feasibility Study and Environmental
Assessment that proposes several projects within five miles of Chicago O’Hare
International Airport, Chicago Executive Airport, and Waukegan Regional Airport. A
member of my staff conducted the review and continues to work with the U.S.
Department of Agriculture (USDA) on their review. We are pleased to cooperate with
the Corps on assessing and addressing potentially hazardous wildlife attractants ncar
these public-use airports.

Based on the current information provided with the current level of design, we believe
that the designs for Sites WLRS04, DPLV09, DPLV05, and DPRS04 are consistent with
FAA Advisory Circular Hazardous Wildlife on or near Airports (AC 150/5200-33B). At
this level of design, the proposed projects at Northbrook Marsh, Beck Lake Meadow, and
Site L31 will need further analysis and adjustment/modification to be consistent with our
criteria outlined in AC 150/5200-33B. However, we understand that the information
presented in your report is at a 30% design level, and that additional design effort would
be required before the projects are further designed or constructed.

The Corps of Engineers should ensure that the criteria outlined in AC 150/5200-33B for
water management facilities are considered during the detailed design and operation of all
proposed projects within S miles of the airports listed above. During the detailed design
of the proposed projects, the District should re-engage FAA and USDA staff to ensure
that projects can be accomplished without inducing a hazard to the flying public at these
critical airports. We would expect that monitoring and adaptive management of these
sites will also be coordinated with staff from the USDA and FAA to mitigate any new
hazards to the flying public in the future.

We look forward to working with you and our partners at Chicago area airports as these
plans are further refined so that together we can minimize wildlife risks to aviation and
human safety while protecting our Nation’s valuable environmental resources.
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Sincerely,
Deb Bartell

Acting Manager
Chicago Airports District Office

cc: Travis Guerrant and Scott Beckerman, U.S. Department of Agriculture
Rosemarie Andolino, Chicago O’Hare International Airport

Jim Stanczak, Waukegan National Airport

Jamie Abbott, Chicago Executive Airport

Terrence Schaddel, Illinois Department of Transportation - Division of Aeronautics
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MEMORANDUM FOR RECORD

SUBJECT: Upper Des Plaines River and Tributaries, lllinois and Wisconsin — Federal
Aviation Administration Coordination Meeting, 3 September 2014

1. References

a. Memorandum of Agreement Between the Federal Aviation Administration, the
U.S. Air Force, the U.S. Army, the U.S. Environmental Protection Agency, the U.S. Fish
and Wildlife Service, and the U.S. Department of Agriculture to Address Aircraft-Wildlife
Strikes, July 2003

b. USDOT/FAA AC 150/5200-33B, Hazardous Wildlife Attractants on or near
Airports, August 2007

c. Upper Des Plaines River & Tributaries, [liinois and Wisconsin, Feasibility Study
and Integrated Environmental Assessment (Draft), May 2014

d. Letter from Commander, Chicago District to Regional Administrator, Federal
Aviation Administration Great Lakes Region, 29 May 2014, subject: Upper Des Plaines
River and Tributaries, Hlinois and Wisconsin, Feasibility Report and Environmental
Assessment Coordination

e. Letter from Acting Manager, Federal Aviation Administration Chicago Airports
District Office to Commander, Chicago District, 12 August 2014, subject: Summary of
review of Upper Des Plaines River and Tributaries, lllinois and Wisconsin, Feasibility
Report and Integrated Environmental Assessment

2. As a follow-up to the 12 August 2014 letter from the Federal Aviation Administration
(FAA), Chicago District Staff met with FAA staff and United States Department of
Agriculture (USDA) staff to discuss remaining concerns and next steps in coordination
on the Upper Des Plaines River and Tributaries, lllinois and Wisconsin Feasibility Study
{Upper Des Plaines Study) recommendations. The result of this coordination is that all
projects can be implemented under the conditions of the MOA and within the guidelines
provided in FAA Advisory Circular (AC) 150/5200-33B. However, input from FAA and
USDA during the design phase will be needed to ensure that risks to the flying public
are minimized.
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3. The meeting was held on 3 September 2014 at FAA Offices in Des Plaines and was
attended by the following:

USACE, Chicago District

Susanne Davis (via phone) Chief of Pianning

David Bucaro (via phone) Chief of Economic Formulation and Analysis
Jeff Zuercher Project Manager

Sara Brodzinsky Lead Planner

FAA, Chicago Airports District Office

Amy Hanson | Environmental Specialist

USDA, Animal and Piant Health Inspection Service, Wildlife Services

Scott Beckerman State Director, lllinois Wildlife Services
Travis Guerrant Wildiife Biologist

4. The Upper Des Plaines Study proposes construction of three levee/floodwalls, two
floodwater storage reservoirs, seven aquatic ecosystem restoration projects, and non-
structural flood risk management measures at approximately 400 structures across the
watershed. Some of the proposed sites are located near area airports. Pursuant to a
2002 Memorandum of Agreement (MOA) with the Federal Aviation Administration
(FAA), the Chicago District initiated coordination with the FAA to determine whether any
of the projects could increase risks to aviation associated with hazardous wildlife and
determine whether any project modifications would be required to reduce that risk. The
FAA conducted preliminary wildlife hazard assessments and evaiuations of the projects
through consultation with wildlife biologists from USDA.

5. In lllinois, FAA and USDA use a tiered approach to evaluate the potential for
hazardous wildlife at a project site. if a project is within 10,000 feet of an airport,
increases in water surface area as well as the potential for improved habitat for
hazardous wildlife are evaluated. For projects further than 10,000 feet but within five
miles of an airport, only changes in water surface area are evaluated.

6. The Chicago District summarized the USACE Feasibility Study processes and
expected timelines. FAA and USDA were concerned about timing and Chicago District
indicated that, under current policy and guidance, it is expected that Final Design for
these projects would not start for at least two to three years and possibly ionger. For
restoration projects in particular, this summary included construction methods,
establishment periods, monitoring and adaptive management, and operation and
maintenance requirements.
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7. Mr. Beckerman (USDA) indicated that the District's evaluation of wildlife hazards
was a good first step to address the guidance in the FAA Circular. The following
projects were identified by the Chicago District, FAA, and USDA as warranting further
coordination.

a. Floodwater storage reservoirs. The two proposed reservoirs are not within
10,000 feet of any airports but are within five miles of Chicago O’Hare International
Airport (O’Hare) and one is within five miles of Chicago Executive Airport. The AC
recommends that reservoirs allow a maximum 48 hour detention period. Some historic
floods in the watershed have resulted in flooding that lasts for longer than two days and,
in the case of such a storm, the detention period would exceed this recommended
maximum.

i. Alternatives for resolution: To address this probiem, measures to inhibit
wildlife can be incorporated in the site design or, if the incidence of longer duration
detention is expected to be infrequent, monitoring during site operation can be
implemented to ensure that hazardous wildlife do not inhabit the site during these
extreme events.

ii. Next steps: The Chicago District is conducting an analysis to determine the
expected frequency of flood events that would last longer than 48 hours. The results of
this analysis would form the basis of a recommendation to either incorporate wildlife
inhibition measures in during the design phase or develop a monitoring plan for longer
duration flood events as part of the site operation and maintenance pfan.

b. Leveeffloodwalls. Two levee/floodwalls are within10,000 feet of G’'Hare and one
is within five miles. While the AC does not specifically address levees, Mr. Beckerman
noted that vegetation on the levees could potentially provide a food source for
hazardous wildlife. Floodwalls are not considered a hazardous wildlife attractant.

i. Alternatives for resofution. Mr. Guerrant (USDA) indicated that turf grass, as
required by USACE guidance, would be appropriate levee vegetation. USDA has
coordinated a seed mix with the illinois Department of Transportation (IDOT) for
regional projects. The seed mix deters geese, in particuiar.

ii. Next steps: Use of the IDOT seed mix in project specifications would address
concerns about these projects. Final designs will be coordinated with FAA and USDA.
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c. Aquatic Ecosystem Restoration. One aquatic ecosystem restoration project is
within 10,000 feet of Chicago Executive Airport and another project is partially within
10,000 feet of Chicago Executive Airport and is within five miles of O'Hare. A third
project is within five miles of Waukegan Regional Airport. For these projects, the
concern is the potential to change the quantity of hazardous wildlife near the airports.
FAA and USDA staff indicated that, through consultation and coordination during the
design phase, adjustments to the projects could be made that would accomplish the
projected habitat benefits on the proposed site footprint while minimizing attractiveness
to hazardous wildlife. In particular, FAA and USDA were encouraged that monitoring
and adaptive management would be implemented to ensure that the success of the
restoration. Control of invasive plants such as phragmites is of particular concern as it is
a desirable food source for geese.

i. Alfernatives for resolution: These concerns can be addressed through
measures such as avoiding plantings that serve as food sources for hazardous wildlife,
and controlling invasive species, and limiting increases in areas of open water.

ii. Next steps: The Chicago District will provide additional information on the
proposed restoration projects and the preliminary assessment of hazardous wildlife
attractiveness conducted by the District for review by FAA and USDA. During design,
the District will continue to coordinate with FAA. Over the next year, UDSA
will be conducting a wildlife hazard study for the Chicago Executive Airport, including
surveys of hazardous wildlife on and around the airport. The District will work with the
non-Federal sponsor for the Northbrook Marsh project, adjacent to the airport, to
possibly support extension of the survey area to include nearby portions of proposed
restoration projects. This survey could provide additional data to support a baseline
condition assessment of hazardous wildlife at the site.

8. To assist with future coordination, Ms. Davis asked if USDA staff could provide a
short training session for Chicago District biologists and planners on the USDA
assessment process. Mr. Beckerman agreed, but indicated because they are so short
staffed, it would have to be scheduled sometime in the near future.
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9. The Chicago District will complete the actions discussed above and continue to
coordinate during the design phase to ensure that the projects do not result in a hazard
to the flying public. Chicago District, FAA, and USDA staif agreed that the steps
identified above are the most appropriate path forward. The paint of contact for this
memorandum is the undersigned who can be reached at 312-846-5580 or

susanne.j.davis@usace.army.mil.
40@17 e & LW’

SUSANNE J. DA P.E.
Chief, Planning Branch
Chicago District
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Great Lakes Region

US. Deportrnent 2300 E. Devon Avenue

of Transportation Des Plaines, llinois 60018
Federal Aviation

Administration

QOctober 3, 2014

COL Christopher T. Drew

U.S. Army Corps of Engineers
231 S. LaSalle Street, Suite 1500
Chicago, Iilinois 60604

Dear Colonel Drew:

Thank you for the opportunity to review the proposed Upper Des Plaines River and
Tributaries, 1llinois and Wisconsin - Integrated Feasibility Study and Environmental
Assessment that proposes several projects within five miles of Chicago O Hare
International Airport, Chicago Executive Airport, and Waukegan Regional Airport.
Based upon the review of the Corps’ study. coordination with specialists from the USDA.,
and the discussion with Corps staff. we do not anticipate the need to modify the boundary
of any of the Upper Des Plaines River and Tributaries. Iilinois and Wisconsin proposed
projects.

We look forward to working with you and our partners at Chicago area airports as these
plans are further refined so that together we can minimize wildlife risks to aviation and
human safety while protecting our Nation's valuable environmental resources.

Sincerely,
Deb Bartell

Acting Manager
Chicago Airports District Office

cc: Travis Guerrant and Scott Beckerman, U.S. Department of Agriculture
Rosemarie Andolino, Chicago O'Hare International Airport

Jim Stanczak, Waukegan National Airport

Jamie Abbott, Chicago Executive Airport

Terrence Schaddel. [Hinois Department of Transportation - Division of Aeronautics
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DEPARTMENT OF THE ARMY
CHICAGO DISTRICT, U.S. ARMY CORPS OF ENGINEERS
231 SOUTH LASALLE STREET, SUITE 1500
CHICAGO iL 60604

CELRC-PM-PL 1 4 OCT 2014

MEMORANDUM THRU COMMANDER, GREAT LAKES AND OHIO RIVER DIVISION
(CELRD-PDS-P, MR. ZIMMERMAN)

FOR COMMANDER, HQUSACE (CECW-LRD, MR. WARREN)

SUBJECT: Upper Des Plaines River and Tributaries, IL and W — Summary of Federal
Aviation Administration Coordination

1. References:

a. Upper Des Plaines River & Tributaries, Illincis and Wisconsin, Feasibility Study
and Integrated Environmental Assessment (Draft), May 2014.

b. Memorandum, CELRC-PM-PL, 29 May 2014, Subject: Upper Des Plaines River
and Tributaries, lllinois and Wisconsin Feasibility Study — Civil Works Review Board,
20 May 2014.

¢. Memorandum of Agreement, 29 July 2003, Between the Federal Aviation
Administration, the U.S. Air Force, the U.S. Army, the U.S. Environmental Protection
Agency, the U.S. Fish and Wildlife Service, and the U.S. Department of Agriculture.

d. Letter, Acting Manager, Federal Aviation Administration Chicago Airports District
Office, 12 August 2014, Subject: Summary of review of Upper Des Plaines River and
Tributaries, {llinois and Wisconsin, Feasibility Report and integrated Environmental
Assessment.

e. Memorandum, CELRC-PM-PL, 4 September 2014, Subject: Upper Des Plaines
River and Tributaries, lllinois and Wisconsin — Federal Aviation Administration
Coordination Meeting.

f. USDOT/FAA AC 150/5200-33B, 28 August 2007, Subject: Hazardous Wildlife
Attractants on or near Airports.

2. As discussed at the 20 May 2014 Civil Works Review Board for the referenced
Feasibility Study, the Chicago District has been coordinating with the Federal Aviation
Administration (FAA) to ensure that recommended projects located within Aircraft
Operations Areas (AOAs) can both accomplish the project purposes and minimize risks
associated with aircraft-wildlife strikes. Recognizing that the level of design for the
projects is at a Feasibility level, the FAA would like to further coordinate and review the
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designs during the project design phase. However, Chicago District and FAA Chicago
Airports District Office Staff agree that the projects can be implemented to meet the
project purposes.

3. The Chicago District (LRC) coordinated with the FAA on the individual projects
recommended by the Upper Des Plaines River and Tributaries Feasibility Report (ref.
1.a). This coordination was completed in accordance with a 2003 Memorandum of
Agreement (ref. 1.c) between USACE and FAA. The coordination was documented in a
letter from the Chicago Airports District Office to the Chicago District Commander (ref.
1.d), and the purpose of the coordination with the FAA has been to ensure that the
projects can be impiemented without increasing risks to the flying public. Recognizing
that the level of design for the projects is at a Feasibility level, the FAA would like to
further coordinate and review the designs during the project design phase.

4. The Upper Des Plaines River and Tributaries Feasibility Study is a multi-purpose
study recommending construction of three levee/floodwails, two floodwater storage
reservoirs, seven aguatic ecosystem restoration projects, and nonstructural flood risk
management measures at approximately 400 structures across the watershed. Because
some sites are within Airport Operation Areas (AOAs), the Chicago District has
coordinated with the Federal Aviation Administration (FAA) in accordance with the terms
of the 2003 Memorandum of Agreement (MOA) with the FAA (ref. 1.c).

5. Under the 2003 MOA, ref. 1.c, the U.S. Army, the FAA, and several other federal
agencies agreed to work cooperatively within their mission areas to try to reduce the
likelihood of aircraft-wildlife strikes. The agencies agreed to consider FAA land use
practice recommendations when their projects fell within Airport Operation Areas.
Specifically, Section I.H of the MOA states that:

“Appropriate signatory agencies will cooperatively review proposals to develop or
expand wetland mitigation sites, or wildlife refuges that may attract hazardous
wildlife. When planning these sites or refuges, the signatory agencies will
diligently consider the siting criteria and land use practice recommendations
stated in FAA AC 150/5200-33. The agencies will make every effort to undertake
actions that are consistent with those criteria and recommendations, but
recognize that exceptions to the siting criteria may be appropriate (see
Paragraph F of this section).”

6. While the MOA encourages inter-agency coordination and consideration of land use
impacts, the agencies have the discretion to not follow the FAA land use
recommendations. The MOA does not contain legally binding requirements, and it
acknowledges that various factors may be relevant to an agency's decision. (Section
ILE)
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7. As noted above, the projects identified in the recommended pian for the Upper Des
Plaines River and Tributaries Feasibility Study are being coordinated with the FAA
consistent with the terms of the MOA. LRC provided the draft Feasibility Report,
including proposed site plans at their current level of design to FAA for review. FAA,
supported by the U.S. Department of Agriculture (USDA), completed a review and
provided a letter to document the coordination (ref. 1.d)." A face to face meeting was
held to discuss the resuits of the FAA/USDA review and address any outstanding
comments from the reviewers. A memorandum for record documenting the meeting was
developed by LRC staff. {ref. 1.e).

8. For the recommended Upper Des Plaines projects, LRC, FAA, and USDA
determined that wildlife hazards can be addressed through consideration of FAA and
USDA recommendations during detailed design. FAA/USDA did note that some project
features, such as invasive species removal, would actually serve as a deterrent for
certain hazardous wildlife, (ref 1.e). The preliminary wildlife hazard analysis by USACE
determined that the projects within AOAs would not attract hazardous wildlife if
appropriately designed, and acknowledged the need fo further coordinate with the FAA
during detailed design. FAA and USDA agreed with the preliminary assessment
conducted by LRC.

9. As noted in the meeting documentation, (ref. 1.e), staff from FAA, USDA and LRC
reviewed each proposed project and discussed ways to appropriately consider
hazardous wildlife attractiveness in the design, monitoring and operations of each site.
These features can be incorporated into the site plans during detailed design. The
considerations discussed include avoiding plantings that serve as food sources for
hazardous wildlife, controlling invasive species, and limiting increases in areas of open
water to the extent possible. The meeting attendees from the FAA and USDA did not
object to any of the projects identified in the recommended plan. Coordination with the
FAA/USDA will continue as detailed designs are developed during the Preconstruction
Engineering and Design (PED) and Construction Phases. This coordination will ensure
that detailed designs for the project reasonably follow the guidelines provided in the
FAA Circular and minimize risks to the flying public.

10. While designs can be fine-tuned to minimize hazardous wildlife attractants for the
restoration sites, the proposed projects are also nationally significant and not only
restore floodplain functions and improve the diversity and richness of native species, but
also provide habitat for federally-listed species. Thus, the ecosystem projects on these

"1t should be noted that the MOA does not include a process by which the FAA formally provides a “letter
of compliance” to a signatory agency. Instead, the MOA emphasizes coordination between agencies and
agency discretion. Such coordination must appropriately continue through detailed design to ensure that
the FAA's recommendations and analyses are compiete.

3
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particular habitats are also supported by the MOA provisions which acknowledge that
certain exceptions to the land use recommendations are appropriate for habitats that
provide unigue ecological functions or values (e.g., critical habitat for federally-listed
endangered or threatened species, ground water recharge) (ref. 1.c, Section 1.F). The
MOA recognizes that not all habitat types attract hazardous wildlife and that wetlands
provide many important ecological functions and values.?

11.USACE has fulfilled its obligations under the MOA by coordinating with the FAA, and
it will continue such coordination during detailed design to ensure that the final designs
can both accomplish the project purposes and minimize risks associated with aircraft-
wildlife strikes.

12.Questions or comments on this memorandum should be directed to Ms. Susanne
Davis, District Planning Chief. Ms. Davis can be reached at 312-846-5580 or via email
at susanne.j.davis@usace.army.mil.

CHRISTOPHER T. DREW
COL, EN
Commanding

2 When “there is disagreement among signatory agencies about a particular land use and its potential to
attract hazardous wildlife,” then the FAA or USFWS will prepare an assessment. MOA, Section I.H. When
there is no disagreement, then an assessment is not prepared.

4
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NORTH GRAND AVEN UE EAST, P.O. BOX 19276, SPRINGFIELD, |LLINGIS 62794-9276 » (217)782-2829
PAT QUINN, GOVERNOR LiSA BONNETT, DIRECTOR

217/782-3362

SEP 24 0¥

Ms. Susanne Davis

U.S. Army Corps of Engincers, Chicago District
231 South LaSalle Street, Suite 1500

Chicago, IL 60604

Re: U.S. Army Corps of Engineers (Lake and Cook County)
Upper Des Plaines River and Tributaries Feasibility Report and Environmental Assessment
Log # C-0449-14

Dear Ms. Davis:

The Ilinois Environmental Protection Agency (Illinois EPA) received your email dated August 7, 2014
asking for comments from the Illinois EPA regarding the May 2014 Draft Upper Des Plaines River and
Tributaries, Ilinois and Wisconsin Integrated Feasibility Report and Environmental Assessment for
projects in Lake and Cook Counties. The Facility Evaluation Unit staff has reviewed the submitted
documents concerning the above referenced project, and based on the information provided, the following
iterns are offered for your consideration and appropriate action.

The [llinois EPA concurs with the continued development of the proposed project plans and specifications
with the goal of Section 401 water quality certification of the projects and eventual project completion.
Projects within [llinois including the discharge of dredged or fill material into waters of the U.S. will be
reviewed by the Illinois EPA for a water quality certification under Section 401, in accordance with the
State of Illinois® certification and water quality regulations, after receipt and review of a completed joint
application forms including detailed plans and specifications.

The llinois EPA recommends that any future submittal for the Section 401 certification address the
below listed items. Please be adviscd that the below listed items are areas that the Illinois EPA has
determined will need to be addressed based upon the preliminary information submitted to date. Please
also be advised that the inclusion of the below listed items with any future submittals may not provide all
of the information neccssary to satisfy the Scetion 401 application review process.

1. In order to complete our review as required under Section 401 of the Clean Water Act, please
provide this office with the necessary completed application forms, plans and other pertinent
documents so that we may complete our review in a timely manner.

2. For any proposed dam removals, the 401 application shall include a description of all measures
taken to assure that the sediment behind the dam(s) does not cause water quality violations once
the dam is removed. This may include a description of how the sediment will be removed prior
to dam removal or stabilized such that sediment and potentially contaminated sediment is not
transported downstream. For projects that will result in the release of sediment downstream,
sediment data shall be submitted and compared to typical [llinois stream sediment data.

3. For any projects that will include dewatering of sediment, the application must demonstrate that
the discharge of any return water to waters of the U.S. will not cause violation of applicable water
quality standards of the [linois Pollution Control Board, Title 35, Subtitle C: Water Pollution
Rules and Regulations.

4302 N. Main St,, Rockfard, it 61103 (815)987-7760 9511 Harrison St., Des Plaines, IL 60016 {847)294-4000
595 5. S:ate, Efgin, B 60123 {8477608.313} 5407 N. University St., Arber 113, Peoria, iL 41614 [309}693-5442
2125 S. Frst St, Champaign, 1L 61820 {2171278 5800 2309 W, Main 5t., Svite 116, Marion, IL 62059 {618)993-7200

2009 mati S5, Coliinsville, it. 62234 (618)346-5120 100 W, Randoiph, Scite 10-300, Chicogs, i 60601 {312)814-6026
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10.

For any project that dredges or disturbs contaminated sediments, the 401 application shall include
a discussjon of how the sediment will be handled and measures taken to make sure contaminated
sediment does not cause a water quality violation. Testing of the sediment may be required.

For any project involving the enhancement of flows between existing water bodies with pump
stations, the 401 application shall address the water quality effects of that increased flow between
water bodies.

Applications for a 401 water quality certification shall address any water quality impairments and
provide a description of how the proposed project will not add to the impairments. Please be
advised that there are several combined sewer overflow discharges and wastewater treatment
plant discharges upstream of the proposed reservoirs at the Harry Semrow Driving Range and
Fullerton Woods. The joint application for these projects shall include a discussion on how the
reservoirs will be managed to assure the reservoirs and downstream receiving waters meet water
quality standards including a discussion about nutrients, algae control and dissolved oxygen.
Please be advised that the updated 303(d) listings (currently for 2014) can be found on the
Agcncy website here: http//www.epa.state.il.us/water/tmdl/303d-list.html.

Applications for a 401 water quality certification shall include a discussion of measures which
ensure consistency with the assumptions and requirements of the Total Maximum Daily Load
(TMDL) completed for the Des Plaines River / Higgins Creck watershed found here:
http://www.epa.state.il. us/water/tmdl/report-status html#deshig.

Applications for a 401 water quality certification shall include documentation of correspondences
regarding coordination with the Illinois Historic Preservation Agency (THPA).

Be advised that several projects are proposed in potential Environmental Justice areas including
the Harry Semrow Reservoir, Lake Mary Anne pump slation, Touhy-Miner Levee, Fullerton-
Grand Levee, Belmont-Irving Park Levee, First Avenue Bridge modification and the Fullerton
Woods Reservoir.  Applications for a 401 water quality certification for projects in
Environmental Justice areas shall include any information on public meetings, etc. that were held
to notify and mnform the public of the project.

In order to conduct an antidegradation assessment in accordance with the water quality standards
under 35 II. Adm. Code Part 302, applicants for Section 401 water quality certification are
required to provide the following information:

A. Identification and characterization (e.g., the current physical, biological and chemical
conditions) of the water body affected by the proposed project and the water body’s
existing uses. Please include a complete wetland delineation for impacted wetlands and
provide the drainage area (in acres) for the area draining to any impacted streams.

B. Please provide a complete mitigation plan for the proposed impacts.

C. The quantity of the pollutant load increase to the water body. The source, type and
amount of all fill material placed into waters of the United States must be identified.

D. The potential impacts of the proposed project on the water body.

E. The purpose and anticipated benefits of the proposed project.
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F. An assessment of the alternatives to the proposed project that will result in a reduced

pollutant load to the water body, no load increase or minimal environmental degradation.
Alternatives that result in no discharge to the water body and changes in the location of
the activity must be addressed in the submittal.

. All correspondences submitted and received as part of the threatened and endangered

species consultation with the Illinois Department of Natural Resources. Consultation
may be initiated  using the  EcoCAT  web tool found  at
http://dorecocat.state.ll.us/ecopublic/.  When using this tool, please indicate the Illinois
Environmental Protection Agency as the government unit (state agency).

If you have any questions or comments concerning the contents of this letter, please contact Thaddeus
Faught at phone number 217-782-3362. Please include the above referenced log number (C-0449-14) on
all correspondence.

Sincerely,

Alan Keller, P.E.

Manager, Permit Section
Division of Water Pollution Control

SAK:DLH:TJF:0449-14pre.docx

ce: 1EPA, Records Unit
IEPA, DWPC, FOS, Des Plaines
CoE, Chicago District (Regulatory Branch}
IDNR, OWR, DWRM, Bartlett
Ms. Sara Brodzinsky, Chicago Corps of Engineers
Ms. Casey Pittman, Chicago Corps of Engineers
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Chicago Ecological Services Office
1230 Grove Avenue, Suite 103
Barrington, [llinois 60010
Phone: (847) 381-2253  Tax: (847) 381-2285

IN REPLY REFER TO:
FWS/AES-CIFO/03E13000-2014-CPA-0025

Mzr. Theodore A. Brown, P.E.
US Army Corps of Engincers
Headquarters

CECW-P (SA)

7701 Telegraph Road
Alexandria, VA 22315-3860

August 26, 2014
Dear Mr. Brown:

This is in response to your request dated July 22, 2014, to review the Corps’ Final Integrated
Feasibility Report and Environmental Assessment for the Upper DesPlaines River and
Tributaries (EA). The proposed project would address combined flood control and ecosystem
restoration projects proposed for the Upper DesPlaines watershed extending from Cook and Lake
counties, in Illinois, northward to Kenosha and Racine counties, Wisconsin. This also follows
our previous comments (dated January 27, 2014) on the draft EA, and a draft Fish & Wildlife
Coordination Act Report provided by this office on February 27, 2014,

The EA continues to propose a similar list of projects as commented on by this office earlier, and
we have no objection to the final EA.

Because of the eventual in-stream reconnection and allowance of fish passage, we continue our
strong support for five proposed dam removaly i Cook County (DR1, Wheeling, IL; DR2
DesPlaines, IL; DRD, DesPlaines, IL; DRT, DesPlaines, IL; and DR4, Park Ridge, IL) along the
Upper DesPlaines river corridor.

[n our previous reviews, we noted that proposed habitat restoration at Red Wing Slough (NER
143, Lake County), and Gurnee Woods Riparian Wetland (NER L31, Lake County) would occur
adjacent to known sites for the fedérally thicatencd castern praitie filhged vrehid (Plaranthera,
leucophaea). While there arc currently no known records of this specics in the proposed project
areas, we requested that the habitat be assessed or surveyed for the presence of this species
before project implementation. If this specics is found within the proposed project areas,
consultation with the Service should be initiated, and a conservation plan should be developed.

We also noted in our previous revicws that proposed habitat restoration at Northbrook
Floodplain and Riparian Complex includes known occupied habitat of the Federal candidate
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Species castern massasavga rattlesnake (Sistrurus catenatus). While we recognize that the
proposed project would eventually enhance and expand available habitat for this species, we also
note that speeific management activities may adversely affect this species. We requested that the
Corps work closely with staff from this office and the land owner (Forest Preserve District of
Cook County) to develop a plan to include conservation measures to allow restoration activities
to proceed without harming individual snakes. We have subsequently met with the Corps’
Chicago District Planning Branch, and have initiated discussions with the land owner to develop
the proposed conscrvation plan.

This letter provides camment under the authority of, and in accordance with the provisions of the
National Environmental Policy Act of 1969 (83 Stat. 852, as amended P.L. 91-190, 42 US.C.
4321 et seq.), the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661
ef seq.), and the Endangered Species Act of 1973 (87 Stat. 884, as amended; 16 U.S.C. 703 e/

seq.).

If you have any questions, please contact me (847/381-2253, ext 11) or my staft contact (Mr.
Michael Redmer (847/381-2253 ext 16).

S incerely,

(o W

Louise Clemency
Field Supervisor

Cc:  Liz Pelloso, USEPA
Susanne Davis, Corps Chicago District
John McCabe and David Kircher, Forest Preserve District of Cook County
Jim Anderson, I.ake County Forest Preserves
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USDA

United States Department of Agricuiture

August 13,2014

Theodore A. Brown, P.E.

Chief, Planning and Policy Division
Directorate of Civil Works

U.S. Army Corps of Engineers
CECW-P (S4)

7701 Telegraph Road

Alexandria, VA 22315-3860

Dear Mr, Brown:

We have reviewed the feasibility report and environmental assessment on the Upper Des Plaines River
and Tributaries, Illinois and Wisconsin. At this time I have no comments concerning the report and
environmental assessment related to issnes where the NRCS has jurisdiction or special expertise.

Sincerely,

. b “
IVAN N. DOZIER
State Conservationist

Naturaf Resources Conservation Service
2118 W. Park Cour, Champaign, Hfinois 61821
Voice {217) 353-6600 —~ FAX2mail (855) 668-0602

Helping Peapla Help The Land.

An Equal Oppartunity Provider and Employsr
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Warren, Jay E HQ02

From: Bee, Patricia L HQ02

Sent: Wednesday, September 03, 2014 5:20 PM

To: Nicholson, Scott R HQ02

Cc: Warren, Jay E HQ02

Subject: FW: Upper Des Plaines River and Tributaries Project (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

NRCS (WI) responses

————— Original Message-----

From: Bramblett, Jimmy - NRCS, Madison, WI [mailto:Jimmy.Bramblett@wi.usda.gov]

Sent: Wednesday, September @3, 2014 3:41 PM

To: Bee, Patricia L HQO2

Subject: [EXTERNAL] RE: Upper Des Plaines River and Tributaries Project (UNCLASSIFIED)

Trish,
our staff has reviewed the documents and we had no additional comments to offer at this time.
THANKST!!

Jimmy Bramblett

State Conservationist

USDA - NRCS

8030 Excelsior Drive, Suite 200
Madison, WI 53717

608-662-4422

Jimmy.bramblett@wi.usda.gov

Classification: UNCLASSIFIED
Caveats: NONE



XXXVIi1

h.s“‘m""%xf UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
H & HEGION &

g N 77 WEST JACKSON BOULEVARD

EN =~ CHICAGQ, IL 60604-3550

A6 15 2pp

REPLY TO THE ATTENTION OF:

E-16]

Scott Nicholson

U.S. Army Corps of Engineers
CECW-P {SA)

7701 Telegraph Rd.
Alexandria, Virginia 22315

RE: Final Integrated Feasibility Report/Environmental Assessment: Upper Des Plaines
River and Tributaries — Illinois and Wisconsin; Racine and Kenosha Counties,
Wisconsin, and Lake and Cook Counties, Illinois

Dear Mr. Nicholson:

The U.S. Environmental Protection Agency has reccived U.S. Army Corps of Engincers
(USACE) correspondence dated July 22, 2104, requesting EPA’s comments on the recently
released Upper Des Plaines River and Tributaries, lllinois and Wisconsin - Integrated Feasibility
Report/Environmental Assessment, and its associated plates and appendices, (hereafter referred
{o as Final EA). The original Draft EA was released in September 2013. On February 26, 2014,
EPA provided comments on the original Draft EA from 2013, the “Document of Changes”
received in January 2014, and a revised! “Document of Changes™ posted to USACE’s website in
February 2014, There are multiple non-federal sponsors for this project in both Wisconsin and
lilinois.

Communities along the Upper Des Plaines River and its tribuiaries have experienced major
flooding resulting in hundreds of millions of dollars in damages over the past several decades.
An earlier study, the Upper Des Plaines River, [llinois Feasibility (Phase I Study) formulated
plans to address severe overbank flooding along the Upper Des Plaines River. The Phase [ Study
recommended six projects® to reduce mainstem flooding. This Upper Des Plaines River and
Tributaries, [llinois and Wisconsin Feasibility Study (Phase IT Study) provides an opportunity to
develop a more comprchensive solution to address ongoing occurrences of flooding in the Upper
Des Plaines River watershed and the degraded ecosystems within the watershed.

! Revised documents were posied in February 2014 to correct inadvertent misrepresentations of the Endangered
Species Act and Fish and Wildlife Coordination Act review procedures. The revisions were on p. 211 of the Draft
Feasibility Report/Bavironmental Assessment and on p. 21 of the Docuimentation of Changes.

* While one project is complete and another nears completion, the remaining four projeets are not yet designed and

are without & Skt e g QNVAEINS S S egetmnie o
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The Phase II study authorization directs the evaluation of plans to manage flood risk and address
environmental restoration and protection on both the mainstem and tributaries. Additionally, the
study authorization includes water quality, recreation, and related purposes. The study considers
sites located within tributary watersheds as well as along the mainstem Des Plaines River for
both Flood Risk Management (FRM) and Ecosystem Restoration (ER) potential. The baseline
conditions for the Phase II Study include the implementation of the six flood risk management
projects recommended by the Phase I study that werc authorized for construction under Section
101 of the 1999 Water Resources Development Act. Although the six projects, if fully
implemented, would reduce flood damages in the watershed, it was estimated during the Phase I
Study that even with these six projects constructed, there is a significant residual flood risk in the
watcrshed.

The principal goals of the resulting multi-purpose project are 1) to reduce future flood risk along
the mainstem of the upper Des Plaines River; 2) to reduce future flood risk along tributaries to
the upper Des Plaines River; 3) to restore the environmental integrity and beneficial uscs of the
river and its tributaries; and 4) to reestablish hydrology, hydraulics, geomorphology and
appropriate native vegetation to set the stage for self regulating and sustainable habitats.

USACE has studied several “plans” with varying ranges of measures to be implemented by each
plan. These plans were referred to as the Full Plan, the Continuing Authorities Program (CAP)
Plan, and the National Economic Development/National Ecosystem Restoration (NED/NER)
Plan. Ultimately, USACE is recommending the NED/NER? plan for Congressional
authorization. In addition, projects that could reasonably be implemented under CAP? are being
recommended for conversion to that program for implementation. The recommended projects
have been modified several times since the publication of the 2013 Draft EA; these modifications
were discussed in the 2014 Document of Changes and in the Final EA. Major project
maodiflcations include the removal of the proposed Aptakisic Creek Reservoir (ACRS08) and the
substitution of two new reservoirs: Fullerton Woods Reservoir (DPRS04) and Harry Semrow
Driving Range Reservoir (WLRS04).

As of the date of this letter, the Recommended Plan includes the following projects:

CAP PLAN — 6 projects

s Five (5) Ecosystem Restoration Projects — dam removals
o Dam #] — Wheeling (DR1)

Dam #2 — Des Plaines (DR2)

Dempster Ave. Dam — Des Plaines (DRD)

Touhy Ave. Dam - Des Plaines (DRT)

Dam #4 — Park Ridge (DR4)

» One (1) Flood Risk Management project — one levee/floodwall
o Groveland Ave Levee (DPLV01)

O O 0O C

3 Policy compliant features that are economically justified (for flood risk management features) or cost-effective (for
environmental restoration features) and of such scope that they could not reasonably be implemented under CAP
authorities are included in a plan designated as the Combined NED/NER Plan.
" Includes ail poticy compliant, separable features that are economically justified (for flood risk management
features) or cost-effective (for environmental restoration features) and of such scope that they could reasonably be
implemented under the USACE Continuing Authorities Program (CAP).

5
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NED/NER PLAN - 14 projects
* Seven (7) Ecosystem Restoration Projects — environmental restoration sites
o K47 - Bristol Marsh — Bristol, WI (Kenosha Co.)
K41 ~ Dutch Gap Forested Floodplain — Pikesville, WI (Kenosha Co.)
L43 — Red Wing Slough and Deer Lake Wetland Complex — Antioch, 1. (Lake Co.)
1.39 - Pollack Lake and Hastings Creek Riparian Wetlands — Antioch, L (Lake Co.)
L31 — Gurnee Woods Riparian Wetland — Wadsworth, II. (Lake Co.)
C09 — Northbrook Marsh — Wheeling, IL (Cook Co.)
o C15 - Beck Lake Mcadow — Dcs Plaines/Glenview, IL. (Cook Co.)
» Seven (7) Flood Risk Management Projects
o Two (2) Floodwater Storage Reservoirs
= Fullerton Woods Reservoir (DPRS04)
* Harry Semrow Driving Range Reservoir (WLRS04)
o Three (3) Levee/Floodwalls
*  Touhy-Miner Levee® (DP1,V09)
=  Belmont-Irving Park Levee (DPLV0S3)
= Fullerton-Grand Levee® (DPL.V04)
o Two (2) Non Structural Flood Risk Management Plans
* Lake County Non-Structural Measures (NSL)
* Cook Counly Non-Structural Measures (NSC)

©C 0 0O C O

This letter provides our comments on the Final EA, pursuant to the National Environmental
Policy Act (NEPA), the Council on Environmental Quality’s NEPA Implementing Regulations
(40 CFR 1500-1508), and Section 309 of the Clean Air Act. We very much appreciate the
detailed responses to EPA’s January 2014 comments on the Draft EA that USACE Chicago
District staff provided electronically to Ms. Liz Pelloso of my staff on August 8, 2014.

Based on our review of the Final EA, EPA has developed comments pertaining to threatened and
endangered species, wetlands, and protection of existing mitigation sites. Comments are
grouped by topic and are as follows.

THREATENED AND ENDANGERED SPECIES

e The U.S. Fish and Wildlife Service’s (USFWS) Draft Fish and Wildlife Coordination Act
(FWCA) Report, dated February 27, 2014, states that several proposed Environmental
Restoration Sites (K47- Bristol Marsh; K41 — Dutch Gap Forested Floodplain; 1.43 ~ Red
Wing Slough and Deer Lake Wetland Complex; and .39 — Pollack Lake and Ilastings Creek
Riparian Wetlands) include existing wetlands and wetland habitat that may be suitable for the
Federally-threatened Eastern Prairie I'ringed Orchid (EPFO). The EPFO has been confirmed
at a location within 0.28 mile of Site 1.43 and at the Wadsworth Prairie Forest Preserve
(where there is an extant population of the EPFO), approximately 0.29 mile north of
Environmental Restoration Site £31 — Gurnee Woods Riparian Wetland.
Recommendation: EPA supports USFWS’s recommendation that field habitat surveys
for the EPFO be undertaken during the orchid blooming season (typically late June

> DPLV09, referred to in the Draft EA as the Ashland-Fargo Levee, is now (as of Feb. 2014) referred to as the
Touhy-Miner levee.
§ DPI.V04, referred to in the Draft A as the Fifth Canadian National Railroad levee, is now (as of Feb, 2014)
referred to as the Fullerton-Grand Levee.

3
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through July). Specific survey dates should be coordinated with UWFWS. As some of
the restoration activities proposed at these sites could affect the EPFO, a conservation
plan should be developed to protect the EPFO at these sites, in order to avoid harm to
the species. The plan should include monitoring to inform whether conservation
measures are effective in avoiding harm to the EPFO and to assess beneficial effects
resulting from improvements in habitat quality.

Additionally, EPA recommends that this commitment for coordination, surveys, and an
EPFO conservation plan be committed to in the future Finding of No Significant
Impact (FONSI) issued for this project.

Site C09 — Northbrook Marsh, proposed for environmental restoration activities, is also one
of the final remaining locations in Illinois with a known population of the Eastern
Massasauga rattlesnake. This species is a candidate for Federal listing under the Endangered
Species Act, and USFWS is currently drafting a final Species Status Assessment and a listing
determination (anticipated for Federal Register publication in September 2015). While the
types of restoration activitics proposed by USACE may result in greatly improved habitat for
this species, some habitat restoration and management activities can also result in adverse
effects, including mortality to individuals. Due to the small sizes of remnant populations of
Eastern Massasauga raftlesnake, any loss of individuals is significant. USFWS stated in their
Draft FWCA Report, “Loss of this species firom this location would be irreversible, and
would further increase the vulnerability of the species to extinction.”

Recommendation: EPA supports USFWS’s recommendation that USACE work closely
with USFWS staff and the owner of Site C09 (the Forest Preserve District of Cook
County) to jointly develop and approve an Eastern Massasauga conservation plan. The
purpose of the plan would be to identify appropriate conservation measures that will
allow habitat restoration actions to proceed at this site while avoiding harm to the
rattlesnakes. The plan should include monitoring to inform whether conservation
measures are effective in avoiding harm to the rattlesnakes and to assess beneficial
effects resulting from improvements in habitat quality.

Additionally, EPA recommends that this commitment for coordination, surveys, and an
Eastern Massasauga conservation plan be committed to in the future FONSI to be
issued for this project.

MITIGATION

In addition to potential habitat or populations of the EPFO, correspondence from the Lake
County (Illinois) Forest Preserve District (LCFPD) dated October 13, 2014, statcs that the
Gurnee Woods Riparian Wetland parcel (Site 1.31; proposed for environmental restoration
activities) contains wetland mitigation sites.

Recommendations: The Final EA does not include information about any existing
mitigation sites on any proposed environmental restoration site. Future construction
plans should outline the location of mitigation sites on these properties, and care should
be taken to aveid work in mitigation areas, particularly auy mitigation area still under
permittee-responsible monitoring. )

4
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Thank you for the opportunity to review and comment upon this Final Environmental
Assessment. We are available to discuss our comments with you in further detail if requested.
We look forward to reviewing future NEPA documents prepared for this project, including the
Finding of No Significant Impact (FONSI). If you have any questions about this letter, please
contact Ms. Liz Pelloso, PWS, of my staft at 312-886-7425 or via email at
pelloso.clizabeth(@epa.gov.

Sincerely,

Slrepide U Dbie .-
(‘)‘ / 7 W\ b

Kenneth A. Westlake, Chlef
NEPA Implementation Section
Oftice of Enforcement and Compliance Assurance

ce: Mike Redmer, USFWS-Chicago Field Office
Susanne Davis, USACE-Chicago District
Jim Anderson, Lake County Forest Preserve District
Alex Ty Kovach, Lake County Forest Preserve District

th
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State of Wisconsin
DEPARTMENT OF NATURAL RESOURCES
101 S. Webster Street Cathy Stepp, Secretary

Box 7921
i Telephone 608-266-2621
Madison Wi 53707-7921 Toll Free 1-888-936-7463

TTY Access via relay - 711

Scott Watker, Governor

il

WISCONSIN

DEPT. OF NATURAL RESDURCES

September 17, 2014 ' INF-SE-2014-30-03277

Sara Brodzinsky, P.E.

U.S. Army Corps of Engineers, Chicago District
231 S. LaSalle Street

Suite 1500

Chicago, Iilinois 60604

Re: Feasibility Report and Integrated Environmental Assessment for the Upper Des Plaines River

Dear Ms. Brodzinsky:

The Wisconsin Department of Natural Resources (Department) received the Feasibility Report and Integrated
Environmental Assessment completed by the Army Corps of Engineers (Corps) for the Upper Des Plaines River.
The Department appreciates the opportunity to review the Feasibility Report and supports the continued
development of the proposed project and plans. We are providing the following comments for your consideration
and appropriate action to assist your agency in moving this project forward.

The proposed project will be reviewed by the Department for compliance with state wetland and waterway
protection standards, including the fioodplain management standards and Wisconsin’s 401 water quality
standards, after receipt of final plans and specifications. Modeled after the US EPA’s 404(b)(1) guidelines,
Wisconsin’s water quality standards for wetlands are qualitative standards rather than quantitative and require
applicants to avoid and minimize wetland impacts and may be found in 5.281.36(3n), Wis. Stats. and NR 103.03,
Wis. Adm. Code. The Department has attached to this Ictter those standards for your review. The water quality
standards for surface waters may be found in NR 102, Wis. Adm. Code at
https://docs.legis.wisconsin.gov/code/admin_code/nr/100/102.pdf.

The state also has additiona! standards for the protection of navigable waters under Ch. 30, Wis. Stats., which may
be found at https://docs.legis.wisconsin.gov/statutes/statutes/30.pdf. Finally the floodplain regulations for the
State are modeled after the FEMA regulations and may be found in NR 116, Wisconsin Adm. Code and are
available at https://docs.legis.wisconsin.gov/code/admin_code/nr/100/116.pdf

To determine compliance with these standards, the Department recommends the Corps submit the following
information.

e Detailed grading and construction pians including erosion control measures to be utilized during
construction. Grading and construction plans should also include information regarding any structures,
such as weirs or dams to be built within the Dutch Gap Canal.

» A wetland delineation for any areas where there may be filling or grading. Wetland delincations should
meet the 1987 U.S. Army Corps of Engineers Wetland Delineation Manual and the Regional Supplement
to the Corps of Engineers Wetland Delineation Manual: Midwest Region. For more information regarding
the state wetland regulations, which includes the 401 Water Quality Certification for wetlands, and
information regarding wetland delineations in Wisconsin please see http://dnr.wi.gov/topic/Wetlands/

Whsonsn gov Naturally WISCONSIN o
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s A hydraulic and hydrologic analysis of the changes in the floodplain with digital files of computer models
uscd. The hydraulic analysis should contain existing conditions and proposed project. Also submit Digital
floodplain, floodway boundaries, stream centerline, cross-section cut lines and DTM or contours in GIS
or CAD format. For more information about the Floodpiain standards in Wisconsin please see
http://dnr.wi.gov/topic/FloodPlains/

Local permits may be necessary for the project and it is recommended that you contact Randy Kerkman, Public
Works Dircctor, Town of Bristol, at 262-857-2368 for additional information.

Again the Department supports continued development of the project and tooks forward to working with your
agency in the development of this project. If you have any questions or concerns about the content of this letter
please contact Michelle Lehner at 262-574-2122 or at michelle.lehner@wisconsin.gov.

Sincerely,

Michelle Lehner
Waterways Basin Supervisor
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NR 103.03,Wisconsin Administrative Code
Wetland water quality standards. (1) To protect, preserve, restore and enhance the quality of waters in

wetlands and other waters of the state influenced by wetlands, the following water quality related functional

values or uses of wetlands, within the range of natural variation of the affected wetland, shall be protected:
(a) Storm and flood water storage and retention and the moderation of water level fluctuation extremes;
(b) Hydrologic functions including the maintenance of dry season streamflow, the discharge of
groundwater to a wetland, the recharge of groundwater from a wetland to another area and the flow of
groundwater through a wetland;
(c) Filtration or storage of sediments, nutrients or toxic substances that would otherwise adversely impact
the quality of other waters of the state;
(d) Shoreline protection against erosion through the dissipation of wave energy and water velocity and
anchoring of sediments;
(e) Habitat for aquatic organisms in the food web including, but not limited to fish, crustaceans, mollusks,
insects, annelids, planktonic organisms and the plants and animals upon which these aquatic organisms
feed and depend upon for their needs in all life stages;
(f) Habitat for resident and transient wildlife species, including mammals, birds, reptites and amphibians
for breeding, resting, nesting, escape cover, travel corridors and food; and
(&) Recreational, cultural, educational, scientific and natural scenic¢ beauty values and uses.

(2) The following criteria shall be used to assure the maintenance or enhancement of the functional values

identified in sub. (1):
(a) Liquids, fill or other solids or gas may not be present in amounts which may cause significant adverse
impacts to wetlands;
(b) Floating or submerged debris, oil or other material may not be present in amounts which may interfere
with public rights or interest or which may cause significant adverse impacts to wetlands;
(c) Materials producing color, odor, taste or unsightliness may not be present in amounts which may
cause significant adverse impacts to wetlands;
(d) Concentrations or combinations of substances which are toxic or harmful to human, animal or plant
life may not be present in amounts which individually or cumulatively may cause significant adverse
impacts to wetlands;
(e) Hydrological conditions necessary to support the biological and physical characteristics naturally
present in wetlands shall be protected to prevent significant adverse impacts on:

1. Water currents, erosion or sedimentation patterns;

. Water temperature variations;

. The chemical, nutrient and dissolved oxygen regime of thewetland;

. The movement of aquatic fauna;

S. The pH of the wetland; and

. Water levels or elevations.

(f) Existing habitats and the populations of wetland animals and vegetation shall be maintained by:
1. Protecting food supplies for fish and wildlife,
2. Protecting reproductive and nursery areas, and
3. Preventing conditions conducive to the establishment or proliferation of nuisance organisms

Al b

[= %

Section 281.36(3n), Wisconsin Statutes REVIEW BY DEPARTMENT.

(a) Review limits. For the purpose of issuing a wetland individual permit, during the period between the date
on which the application under sub. {3n1} (a} is submitted and the date on which a decision under sub, - 3 .. i
rendered, the department shall conduct its review under this subsection. The department shall review the analysis
of practicable alternatives presented in the application under sub. {3m) (t). The department shall limit its review
to those practicable alternatives that are located at the site of the discharge and that are located adjacent to that site
if the applicant has demonstrated that the proposed project causing the discharge will result in a demonstrable
economic public benefit, that the proposed project is necessary for the expansion of an existing industrial,
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commercial, or agricultural facility that is in existence at the time the application is submitted, or that the
proposed project will occur in an industrial park that is in existence at the time the application is submitted.

(b) Factors used in review. In its review under par. (a), the department shall consider all of the following
factors when it assesses the impacts to wetland functional values:

1. The direct impacts of the proposed project to wetland funetional values.

2. The cumulative impacts attributable to the proposed project that may occur to wetland functional values
based on past impacts or reasonably anticipated impacts caused by similar projects in the area affected by the
project.

3. Potential secondary impacts of the proposed project to wetland functional values.

4. The impact on functional values resulting from the mitigation that is required under sub. {(3r}.

5. The net positive or negative environmental impact of the proposed project.

(¢) Standards for issuing permits. The department shall make a finding that a proposed project causing a
discharge is in compliance with water quality standards and that a wetland individual permit may be issued if the
department determines that all of the following apply:

1. The proposed project represents the least environmentally damaging practicable alternative taking into
consideration practicable alternatives that avoid wetland impacts.

2. All practicable measures to minimize the adverse impacts to wetland functional values will be taken.

3. The proposed project will not result in significant adverse impact to wetland functional values, in
significant adverse impact to water quality. or in other significant adverse environmental consequences.

() Mitigation required. The department shall require mitigation under the program established under sub.

for wetland individual permits it issues under this subsection. This subsection does not entitle an applicant to
a wetland individual permit or any other approval in exchange for conducting mitigation.
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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
441 G STREET, NW
WASHINGTON, D.C. 20314-1060

JUN 08 2015

Janet M. Odeshoo

Acting Regional Administrator

Federal Emergency Management Agency
U.S. Department of Homeland Security
Region V

536 South Clark Street, Floor 6

Chicago, 1L 60605

Dear Ms. Odeshoo:

Thank you for providing a detailed review ol the Upper Des Plaines River and Tributaries,
Iltinois and Wisconsin Integrated Feasibility Report and Environmental Assessment. Your
comments are appreciated and have been considered in the final report.

Through the Civil Works Flood Risk Management Program, the Corps manages flood risks while
balancing the benefits and costs to the nation. Rather than meeting a defined level of protection,
such as having the first floor elevation at or above the 1% annual chance flood (hase flood)
elevation, the Corps recommends projccts for authorization that maximize net benefits to the
nation, as required by the Economic and Environmental Principles and Guidelines for Water and
Related land Resources Implementation Studies, Water Resources Council, 1983. The planning
process includes formulating flood risk reduction measures over a wide range of frequencies,
which often includes the 1% annual chance flood, in order to identify a plan that maximizes net
benefits. The non-Federal sponsor can request implementation of a locally preferred plan,
which, if approved, could impact the Federal and non-Federal cost-sharing for project
implementation.

As stated in your letter, the National Flood Insurance Program (NFIP), administered by the
Federal Emergency Management Agency (FEMA), requires that communities adopt and enforce
local regulations for building and making improvements to existing structures located within the
1% annual chance (base) floodplain. In particular, your letter calls out the FEMA requirement
that new construction and substantial improvements to buildings in the base floodplain must
have the lowest floor, including basement, elevated to the base flood elevation or higher. While
the Corps plan formulation process is not constrained by these requirements, local governments
in the project area have adopted them in compliance with the NTIP. Several local governments
have also adopted more stringent, cumulative definitions of substantial improvement to capture
the cost of improvements made over a period of time.
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The Corps fully supports the participation of communities in the NFIP and will work with those
communities where non-structural measures are recommended in order to avoid violation of
NFIP rules with the implementation of non-structural plans. Of the 377 structures proposed for
non-structural flood proofing or buyouts as part of the National Economic Development (NED)
Plan, approximately 123 would not result in raising the first floor elevation above the base flood
elevation.

Current construction cost estimates indicate that only 22 of the 123 proposed non-structural
features have costs that are likely to be considered substantial improvements. During the design
and implementation of the proposed non-structural project features, the Corps will verify
adherence with NFIP requirements on an individual structure basis in partnership with the local
community partners. Community partners may elect to include additional features to further
reduce flood risk at structures to meet NFIP or more stringent local community requirements.
These additional improvements could be requested and paid for by the non-Federal sponsor as a
betterment. For clarification, the Real Estate Plan associated with the Feasibility Report
(Appendix 1) has been amended to include discussion of this issue. The discussion has been
added to the Non-Structural Attachment to the Real Estate Plan.

With respect to your concerns regarding the extent by which benefits of the proposed flood risk
management projects were calculated, the Corps recognizes that the Federal Insurance and
Mitigation Administration benefit calculations shown in the report are approximate benefits set
by USACE policy through an Economic Guidance Memoranduin. Care was taken to only
include these economic benefits for properties that would be protected by floodwalls or levees
that could be certified by FEMA or where non-structural improvements would either remove the
structure from the base floodplain or raise the first floor elevation above the base flood. These
benefits are an extremely small portion of total project benefits and were not the basis for project
justitication. Therefore, the approximate per project benefit used in the study is appropriate for
this analysis by the Corps.

Your letter also notes that there are additional costs associated with allowing struetures to remain
in the base floodplain. Such costs, including subsidized insurance, casualty tax deductions, flood
emergency costs, and flood damages to utilities are not expected to be reduced if structures
remain in the base floodplain. Reducing these costs could be considered as a project benefit
when structures (through non-structural measures) or neighborhoods (through levee or floodwall
construction) are removed from the base floodplain. However, it is our experience that costs
associated with emergency response and damages to public utilities tend to be small relative to
individual property losses. These costs are therefore not typically studied or used in justifying
flood risk management projects by the Corps.

[\
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Once this project is authorized by Congress, we look forward to continuing to coordinate with
FEMA to ensure that project implementation meets Federal flood risk management goals.

Aol B

THEODQRE A. BROWN, P.E.
Chief, Planning and Policy Division
Directorate of Civil Works
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November 13, 2014

Theodore A, Brown, PE

Chief, Planning and Policy Division
Headquarters

U.S. Army Corps of Engineers
CECW-P (SA)

7701 Telegraph Road

Alexandria, VA 22315-3860

Re: Upper Des Plaines River and Tributarics, Illinois and Wisconsin
Dear Mr. Brown:

Thank you for the opportunity to comment on the May 2014 draft of the Upper Des Plaines River
and Tributaries, llinois and Wisconsin Integrated Feasibility Report and Environmental Assessment
(“Report™), prepared by the US Army Corps of Engineers Chicago District (USACI). We hope that
our comments will provide USACE a context to assess the feasibility of the nonstructural flood
hazard reduction projects that your Agency recommends for funding under authorities provided by
Congress, and for funding by other sources.

The Report presents the results of the Upper Des Plaines River and Tributaries, Illinois and
Wisconsin Feasibility Study, which USACE conducted to determine the feasibility of improvements
within communities for the primary purposes of reducing flood damage, and restoring and protecting
the environment. The Report evaluates both structural measures such as floodwater storage
reservoirs, levees and floodwalls, and nonstructural measures such as floedproofing and elevating
structores as means of reducing flood damage. In contrast to the bulk of the recommendations in
the Report, which regard structural flood reduction and ecosystem restoration, FEMA’s flood
mitigation programs focus almost exclusively on nonstructural flood reduction measures. The
National Flood Insurance Program (NFIP) identifics the location and severity of flood hazards,
encourages local and state land use regulation designed to protect life and property in flood prone
areas, provides flood insurance for eligible buildings and personal property contents in participating
communitics, and makes available targeted financial assistance for flood mitigation activities,
including acquisition or elevation of flood prone buildings. As a result, our comments will focus on
the Report’s analysis of nonstructural projects.

In accordance with the National Flood Insurance Act of 1968, Pub. L. No. 90-448 (1968) (codified
as amended at 42 U.S.C. § 4001 et seq.) FEMA has established comprehensive criteria to be met by
local governments® building and land use regulations in flood prone areas as a condition of each

www.fema.gov
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local government’s participation in the NFIP. Together with other detailed requirements, the local
governments throughout the project area have adopted, and enforce, land use regulations that require
that new construction and substantial improvements of buildings within the 1% annual chance
floodplain have the lowest floor, including basement, elevated to or above the water surface
elevation of the 1% annual chance flood (“base flood clevation™). A substantial improvement is any
reconstruction, rehabilitation, addition, or other improvement of a building, the cost of which equals
or exceeds 50% of the market value of the building before the start of construction of the
improvement. Many local governments in the project area have also adopted more stringent,
cumulative definitions of substantial improvement designed to capture the cost of improvements
made over a period of time,

We are concerned that the evaluation of nonstructural measures described on pages 84-87 of the
Report leads toward the consideration of measures that may violate local regulations adopted and
enforced in order to participate in the NFIP. Specifically, dry-floodproofing of residential buildings,
wet-floodproofing of buildings, and combining improvements to buildings with other measures such
as nonstructural berms or filling of basements, could result in substantial improvements. As noted
above, a community that participates in the NFIP must require that substantial improvements to
buildings in the 1% annual chance floodplain have the lowest floor, including basement, elevated to
at least the base flood elevation. The Report summarizes, on page 87, that of the 430+ buildings
retained for continued consideration, 40 were proposed for dry-tloodproofing, 50 for wet-
floodproofing, 30 for filling of a basement possibly combined with dry-floodproofing, and 40 for
nonstructural berms. The Report, however, does not evaluate whether the recommended
nonstructural measures for each of thesc buildings would comply with the local regulations the
community is required to enforce in order to participate in the NFIP.

Prior independent expert peer review of this Report performed by the Battelle Memorial Institute
noted that the manner in which projects’ costs and benefits were considered in aggregate might both
overstate and understate the cost-benefit ratios for individual projects. Given the potential problems
described above, we add that the economic analysis described in Appendix E of the Report, which
justifies the cost and benefit comparison used to recommend the funding of the nonstructural
projects, is significantly incomplete in its evaluation of the existing nationwide flood hazard
mitigation scheme’s impacts on both costs and benefits, The following discussion addresses the
Report’s consideration of the proposed projects’ relation to the administrative costs of the NFIP,
then provides an overview of some potentially important facets of the NFIP that are absent from the
Report’s analyses.

TFollowing a sophisticated calculation of the anticipated direct physical damages to buildings in the
project ares from flooding, with and without the projects, the Report describes the incorporation of
several additional flood risk benefits and some residual costs (pages E-72 through E-80 in Appendix
E). On page B-72, the Report notes that the Federal Insurance Administration (now the Federal
Insurance and Mitigation Administration) “expends significant time and effort administering each
flood insurance policy under the National Flood Insurance Program,” describing this cost as
approximately $192 annually per policy, and goes on to calculate the purported decrease in NFIP
administrative expenditures where the projects remove buildings from the floodplain. This raises
several related concerns.
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First, building elevation, floodproofing, or protection with a levee or nonstructural berm that is not
accredited in accordance with FEMA regulations for levee accreditation (44 C.F.R. §65.10)
generally will not remove buildings from the Special Flood Hazard Area and will not completely
remove the time and cffort of administering flood insurance policies. Such measures may reduce the
number and the magnitude of claims by reducing the actual frequency and extent of physical damage
to buildings, but federal agency lenders and lenders regulated by federal entities for lending
regulation will continue to require flood insurance as a condition of making, increasing, renewing, or
cxtending loans secured by such buildings (See, e.g., Loans in Areas Having Special Flood Hazards,
12 C.F.R. pt. 339 (2013)). Furthermore, Corps regulations implementing Section 102 of the Flood
Disaster Protection Act of 1973 (42 U.S.C. §4012a (2012)) would require that such buildings
continue to be insured against flood, for the life of the property, in an amount at [east equal to the
amount of financial assistance provided.

Second, the cost of administering flood insurance policies under the NFIP is borne by policyholders,
who pay, as a portion of the annual premium, a federal policy fee currently sct at $44 ($22 for the
inexpensive Preferred Risk rate available to buildings and personal property located outside the
SFHA). The cost of administration is thus not routinely transferred to the taxpayer at large. Since
the requirement to purchase flood insurance will not be affected by building elevation,
floodproofing, or protection with an unaccredited levee, such measures will not remove the
administrative cost for the policyholder, and will represent only 2 marginal reduction in
administration for the NFIP, conceivably through a reduction in the number and magnitude of
claims.

A more significant factor than the Report’s analysis of the per-policy administrative cost of
operating a national flood insurance program is the lack of analysis of the cost, to the policyholder,
of flood damage when viewed within the existing national scheme for flood hazard mitigation, and
by extension, the cost, to the nation, of providing additional financial assistance that promotes the
continued occupation of Special Flood Hazard Areas. The Report models the costs for flood damage
to individual properties almost entirely through its calculation of direct physical damage to
buildings. This methodology significantly understates the cost to policyholders of living in
floodprone buildings located in Special Flood Hazard Areas, and may overstate the economic benefit
of some nonstructural flood mitigation activitics by failing to account for high residual costs.

The cost of flood insurance is @ common complaint among the occupants of buildings in Special
Flood Hazard Areas. Premiums for flood insurance policies using subsidized rates, which remain
available in many cases for buildings that were built prior to the availability of flood hazard data and
prior to the imposition of local floodplain management regulations, are relatively high in comparison
to premiuras for similar dollar values of coverage for standard homeowners’ insurance. In Special
Flood Hazard Areas, the full-risk rates that apply to new or substantially improved buildings that do
not mect or exceed the low-floor elevation requirements are often much higher. Under current
regulations, a levee that is not accredited in accordance with 44 C.F.R. §65.10, and any improvement
to an existing non-compliant building in a Spccial Flood [lazard Area that does not result in the
elevation of the lowest floor to or above the base flood elevation, will not qualify the building for the
low full-risk rates that apply to properly elevated buildings. Thus, it appears that following
completion of at least some of the nonstructural measures proposed in the Report, the existing
buildings will not have been brought into conformity with local floodplain management regulations,
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and the investment of additional federal funding into these buildings will contribute to the potential
for flood damage. In some cases in which the improvements exceed the threshold for substantial
improvement, the improvements may violate the local floodplain management regulations and
thereby be subjected to extremely costly flood insurance premiums. In either sitnation, the financial
regulators’ lending regulations will continue to require flood insurance, and the routine costs (to the
property owner) of owning the flood prone building will either remain the same or will increase.

We are concerned that providing federal financial assistance for construction of {albeit well~
intended) measures for the reduction of flood damage potential, that will not result in compliance
with local regulations adopted and enforced to meet NFIP minimum standards, is not consistent with
the intent of the National Flood Insurance Act of 1968, Pub, L. No. 90-448 and the Flood Disaster
Protection Act of 1973, Pub. L, 93-234 (codified as amended at 42 U.S.C. § 4001 et seq.). We are
also concerned that the cconomic consequences of such funding will include increasing costs to the
affected property owners in the form of increasing flood insurance premiums, and continued local
government expenses for emergency services and the maintenance and renewal of infrastructure in
such areas.

We hope this information is helpful to you. If you need additional information or assistance, please
contact Frank Shockey, Natural Hazards Program Specialist, FEMA Region V, at (312) 408-5321.

Sincerely,

e ate s

Janet M. Odeshoo
Acting Regional Administrator
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Upper Des Plaines River and Tributaries, Illinois and Wisconsin
Nonstructural Components of Combined NED/NER Plan

Summary of structure values and costs associated with non-structural measures
that do not raise the first floor elevation above the base flood elevation’

i Dry Wet Basmﬁ:}i iDry Non—si‘rucgnu‘al
Floodproofing Floodproofing Floodproofing? Berm

Number of Structures 33 45 22 23
Number over 50% (costlvalue)' 0 2 16 4
Structure Value®

Mean $1,150,000 $571,000 $170,000 $1,250,000
Median $410,000 $303,000 $122,000 $664,000
Maximum $7,016,000 $6,081,000 $381,000 $5,495,000
Minimum $33,000 $61,000 $83,000 $106,000
Cost*

Mean $24,000 $51,000 $124,000 $191,000
Median $20,000 $4,000 $121,000 $167,000
Maximum $58,000 $672,000 $240,000 $409,000
Minimum $15,000 $4,000 $92,000 $90,000

(FY2014 Price Level)

! Additional non-structural measures (buyout and elevation) were also evaluated.

2 “Fill basement/dry floodproofing” eliminates damages by removing the basement as an accessible part of the
structure, Any remaining flood risk at elevations above the first floor would be addressed with dry floodproofing.
? The non-structural berm recommended for a large convention center was removed from this summary as the
structure value far exceeds the value of other structures (60 times the average of all other structures). The cost of the
non-structural berm would be 1% of the structure value.

*The National Flood Insurance Program requires that, when substantial improvements to a structure (cost exceeds
50% of the market value) are completed, the structure be brought up to current floodplain management standards.
® Structure value is depreciated replacement valuc estimated for the Upper Des Plaines River and Tributaries
Feasibility Study. Estimating decpreciated replacement value is one of the methods accepted by FEMA for
determining a structure’s market value. Procedures required by local ordinances may differ.

© Cost estimate includes cost contingency (37.5%); planning, engineering, and design (15%); and construction
management (7%).
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DEPARTMENT OF THE ARMY
CHICAGO DISTRICT, U.S. ARMY CORPS OF ENGINEERS
231 SOUTH LASALLE STREET, SUITE 1500
CHICAGO 1L 60604

FINDING OF NO SIGNIFICANT IMPACT

UPPER DES PLAINES RIVER AND TRIBUTARIES,
ILLINOIS AND WISCONSIN

INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL ASSESSMENT

January 2016

The U.S. Army Corps of Engineers, Chicago District (USACE), has conducted an environmental
analysis in accordance with the National Environmental Policy Act (NEPA) of 1969, as
amended. USACE assessed the effects of the implementation of the recommended plans
contained in the Final Integrated Feasibility Report and Environmental Assessment (FR/EA),
dated January 2015, for the Upper Des Plaines River and Tributaries, 1liinois and Wisconsin. The
FR/EA recommends congressional authorization and implementation of a Combined National
Economic Development/National Ecosystem Restoration (NED/NER) Plan and implementation
of multiple Continuing Authorities Program (CAP) projects under existing USACE authorities.

The USACE has prepared this Finding of No Significant Impact (FONSI) in accordance with
NEPA, the Council on Environmental Quality’s Regulations For Implementing The Procedural
Provisions Of The Natjonal Environmental Policy Act (40 CFR Parts 1500 to 1508), and
USACE NEPA regulations and policies.

The Combined NED/NER Plan includes fourtcen projects: a structural flood risk management
(FRM) system consisting of three levee/floodwalls and two floodwater storage rescrvoirs
providing compensatory storage and additional flood risk management benefits; non-structural
measures to be implemented in Lake and Cook Counties in Illinois; and, seven aquatic
ecosystem restoration sites located throughout the watershed. The FRM portion of the plan
reduces physical flooding damages to public, commereial, industrial, and residential structures
and automobiles across the watershed by 48%. The ecosystem restoration portions of the plan
wouild restore hydrology and geomorphology by filling an estimated 4,000 feet of manmade
ditch, disabling miles of agricultural drain tiles, and allowing streams to meander within the
restoration sites. Over 6,800 acres of scarce native community types would be restored in Illinois
and Wisconsin.

The CAP projects include construction of a levee/floodwall, reducing flood damages to an
estimated 73 structures, and removal of five low-head dams along the mainstern of the Des
Plaines River, restoring in-stream connectivity within the watershed.
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All discussion, analysis, and findings related to the potential impacts of construction, operation
and maintenance of various flood risk management and ecological restoration alternatives are
contained in the FR/EA which is incorporated herein by reference.

The FR/EA examined the potential environmental impacts of the proposed construction and
operation of various flood risk management and ecosystem restoration alternatives, including the
No Action Alternative. All practicable means to avoid and minimize adverse environmental
effects have been incorporated into the recommended plans. The recommended plans would not
result in any impacts to federally-listed threatened or endangered species or their designated
critical habitat, would have no impact to sites listed on or eligible for inclusion on the National
Register of Historic Places, and would not adversely affect any wetlands or waters of the U.S.
nor any important wildlife habitat. Therefore, no compensatory mitigation is required.

Technical and cconomic criteria used in the formulation of alternative plans were those specified
in the Water Resource Council’s 1983 Economic and Environmental Principles for Water and
Related Land Resources Implementation Studies. All applicable laws, executive orders,
regulations, and local government plans were considered in the evaluation of the alternatives. It
is my determination that each of the recommended plans do not constitute a major federal action
that would significantly affect the human environment; thercfore, preparation of an
Cnvironmental Impact Statement is not required.

Christogher T. Drew
Colonél, U.S. Army
District Commander

Date: 7 T /5/
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US. Army Corps of Engineers Upper Des Plaines River and Tributaries, IL & WI
Chicago District Integrated Feasibility Report and EA

Executive Summary

Executive Summary

The Upper Des Plaines River watershed originates in Racine and Kenosha counties of southeastern
Wisconsin. The watershed then extends south into Iilinois through Lake County and then Cook County,
where it converges with the Salt Creek watershed near Riverside, Illinois. The Des Plaines River then
flows southwest on to its confluence with the Kankakee River, where the two rivers combine to form the
Illinois River. The study area for this Study includes the entire drainage area upstream of the confluence
with Salt Creek, including 12 major tributaries to the river. The Upper Des Plaines watershed covers
approximately 477 square miles, an area that spans approximately 60 miles from north to south and 8
miles from east to west. The Upper Des Plaines River travels over 87 miles before its confluence with
Salt Creek. Tributaries within the study area include about 330 miles of perennial and intermittent
streams.

Development in the watershed coincided with the development of the Chicago metropolitan arca.
Although the southern portion of the watershed in and around Chicago is more urbanized than the
northern portion within Lake County in Hllinois and Kenosha and Racine Counties in Wisconsin, land
use changes have impacted the entire study area. Significant portions of the watershed in northern Lake
County and in the two Wisconsin counties are primarily agricultural. Only 9% of the current land use
remains as natural open space. Communities along the Upper Des Plaines River and its tributaries have
experienced major flooding resulting in hundreds of millions of dollars in damages over the past several
decades.

An earlier study, the Upper Des Plaines River, Illinois Feasibility Stucly (Phase I Study), formulated
plans to address severe overbank flooding along the Upper Des Plaines River. Two particularly severe
events in 1986 and 1987, which combined resulted in over $100 million in damages, prompted initiation
of that study. Federal interest in flood risk management (FRM) in the Upper Des Plaines watershed was
established in a Reconnaissance Report that preceded the Phase I Study and was approved in 1989. The
Phase 1 Study recommended six projects to reduce mainstem flooding. The Feasibility Report was
approved in 1999 and the recommended projects were authorized in Section 101 of the Water Resources
Development Act (WRDA) of 1999, Project benefits for the authorized project would provide an
estimated 25% reduction in flood damages.

This Upper Des Plaines River and Tributaries, Illinois and Wisconsin Feasibility Study (Phase Il
Study), was authorized by Section 419 of the WRDA of 1999 (P.L. 106-53). The Phase II Study
provides an opportunity to develop a more comprehensive solution to address ongoing occurrences of
flooding and restore the degraded aquatic ecosystems within the Upper Des Plaines River watershed.
The study authorization directs the Secretary to evaluate plans to manage flood risk and address
environmental restoration and protection on both the mainstem and tributaries. Additionally, the study
authorization includes water quality, recreation and related purposes. Further reduction of flooding
along the mainstem Des Plaines River and its tributaries, and environmental restoration of degraded
ecosystems within the basin have been prioritized as the primary purposes of the study. Improving water
quality and enhancing recreational opportunities throughout the basin are secondary to the identified
primary purposes. The study considers sites located within tributary watersheds and along the mainstem
for both Flood Risk Management (FRM) and Ecosystem Restoration (ER) potential. It also evaluates the
effects of FRM sites within tributary watersheds on mainstem flooding.

ES-I



US. Army Corps of Engineers Upper Des Plaines River and Tributaries, IL & WI
Chicago District Integrated Feasibility Report and EA

Executive Summary

An assessment of existing and projected future without project conditions determined that a significant
risk of overbank flooding exists and that the aquatic ecosystem is severely degraded across most of the
watershed. Expeeted annualized flood damages are estimated at $32,253,000 across the watershed and
the aquatic ecosystems of approximately 39,000 acres containing scarce wet prairie, savanna, forested
floodplain woodlands, isolated wetlands, and floodplain wetlands located within the riparian zones will
remain highly fragmented and degraded. The need to manage flood risk within the watershed was
highlighted by major flooding that occurred in the spring of 2013. On April 18, 2013, the Chicago area
received an average of 5 inches of rainfall, with localized precipitation of over 7 inches over an 18 to 24
hour period. The study arca received widespread rainfall between 0.25 and 1.5 inches several days
before the event, which saturated the ground and increased the potential for overbank flooding when
heavier rains fell a few days later. These antecedent conditions resulted in significant flooding
throughout northeast Illinois with the greatest impacts on the Des Plaines River, Fox River, and East
Braneh of the DuPage River.

Major flood stages were reached across the entire Upper Des Plaines study area. New record stages
were reached at the Des Plaines (0.02-ft over previous 1986 record) and Riverside (0.67-ft over previous
1987 record) U.S. Geologieal Survey USGS gage stations. These record stages resulted in widespread
overbank flooding along the majority of the study area. Thousands of structures were inundated and
many road crossings and parallel roads were closed for several days. The Federal Emergency
Management Agency issued a Major Disaster Declaration (DR-4116) on May 10, 2013.

The feasibility study evaluated a range of measures to meet both the FRM and ER purposes. To develop
the FRM plan, structural measures such as floodwater storage reservoirs, levees and floodwalls, road
raises, and non-structural measures such as floodproofing and elevating structures were evaluated
individually to determine whether they were economically justified. Individually justified sites were
then combined to form an incrementally justified plan, optimizing benefits throughout the watershed. To
develop the ER plan, undeveloped lands throughout the watershed were evaluated to determine whether
cost-effective aquatic ecosystem restoration at that site was possible and what measures would provide
the lowest incremental cost per unit of habitat output. Cost-effective ecosystem restoration sites were
then grouped to determine the most incrementally cost effective plan that would best improve habitat
quality and quantity throughout the watershed. The FRM and ER plans were then compared to
determine whether there was competition between purposes. Since there is no physical overlap between
the indentified FRM and ER plans and their effects, it was determined there is no competition between
the plans and a combined FRM/ER plan that includes all features of both plans was identified.

Three plans, as discussed below, are identified by this study: a Combined NED/NER Plan, a CAP Plan,
and a Comprehensive Plan. A combined National Economic Development / National Ecosystem
Restoration (NED/NER) plan is recommendcd for congressional authorization. In addition, projects that
could reasonably be implemented under the Continuing Authoritics Program (CAP) arc recommended
for conversion to that program for implementation. All economically justified features, regardiess of
USACE policy compliance, are included in the Comprehensive Plan. Non-policy compliant portions of
the Comprehensive Plan are recommended for implementation by the appropriate state and local
agencics.

Policy compliant features that are cither cconomically justificd (for FRM projects) or cost-effective (for
ER projects) and of such scope that they could not reasonably be implemented under CAP authorities
are included in a plan designated as the Combined NED/NER Plan, as shown in Table ES.1. This plan,
upon approval by the Chicf of Enginecrs, will be reccommended for specific authorization by Congress.

ES-II



US. Army Corps of Engineers Upper Des Plaines River and Tributaries, IL & WI

Chicago District Integrated Feasibility Report and EA

Executive Summary

There are 14 projects in the Combined NED/NER Plan. The projects in this plan include a structural
FRM system consisting of three levee/floodwalls and two floodwater storage reservoirs providing
compensatory storage and additional flood risk management benefits as well as non-structural measures
to be implemented in two counties (Lake and Cook) and seven ER projects throughout the watershed
where aquatic ecosystems will be restored to more natural conditions. The Combined NED/NER Plan is
recommended for Congressional authorization.

A CAP Plan, as shown in Table ES.2, has also been identified that includes all policy compliant,
separable features that are economically justified (for FRM projects) or cost-effective (for ER projects)
and of such scope that they could reasonably be implemented under the Continuing Authorities
Program. This program allows USACE to plan, design, and construct smaller projects using delegated
program authorities provided by Congress. Small FRM projects with a Federal cost under $7 million are
authorized by Scction 205 of the Flood Control Act of 1948, as amended. Small Ecosystcm Restoration
projects with a Federal cost under $5 million are authorized by Section 206 of the WRDA of 1996, as
amended. Individual projects within the CAP Plan are recommended for implementation by USACE
under these cxisting authorities.

There are 6 projects in the CAP Plan. The projects in this plan include one FRM project consisting of a

levec/floodwall and five ER projects consisting of dam removals along the Des Plaines River. Projects
included in the CAP Plan will be converted to this program upon approval by the Division Enginecr.

ES-IIT



AT

(oA 99U STOTAD

“SOINJEA] TONRAIOR PAIBYS-JS00 APNTONT [EININKS-TON ANO)-Y000) PUE ‘IIDAIISY SPOOAY UOMRIN,] ‘2242 JOUIN-AYNOL,,

WRWDIBIANY PUE UONEIIqeYRY Teday] DouRuAUIE ‘woneedy

000°T$ 000°615°Z€$ STOWEA JEIONIS-UON Jat:El JBIORAS-UON AJUnOTy 3007 -
000°65$ 000°8T0°€TS JA01H 19ATY 288101S IBMPOOL] g AH0AIISIY SPOOM UOMR[INY | +0SUdA
000°618 000°€1T°1TS IA0IL) IATY [[BMPOO1/2049] WA QAT PURID-UOLDIN] | +0ATdA
000°ST$ 000°LIT6IS SHEd UIPNEL/ e d JIIYOS [JEAPOOL1/29A37] JARES 2047 Yied SutAuowRg | coATdd
000T1$ 000°0L9°LTS saureld sog JIEMPOOL1/29A3] Wad PPAXT ISUIA-AYNOL, | 60ATdA
000°9s$ 000°0F9'91$ Sauteld s2(q J8BI0)G 1BMPOO]] [ALE J10AI9S0Y 9BUTY BUIAL( MONIDS AUEH | HOSHIM
000°91$ 000°169°0T$ MOLAUBID/SOUIBL SO( UOREIOISaY e 15010, HTR]dPOOL,] puk MOPESIA LT oo [318)
000°81$ 000°090°0T$ FuIoI M UONRIOISTY ua xopdwo)y ueLredry pue uR[dPOOT.] JOOIGULION 600D
T ‘Guno 300
[RUTUION 000 F1S SIS douInsy JRINIONIIS-TION. Wad TRIN)ONIIS-UON AJUNO)) e} -
000°8T$ 000°T06°LTS YHOMSPEA UOnRIoISSY H puepop uetredrg SpOOA HdWng 1€
000°0Z$ 000°0ZF01$ yaonuy UOnEI0)Soy ad SPUETIOA UBLRAR] Y0010y SSUNSEH put e OP[[0d 6E1
000°0L$ 000°617°0¢$ yoonuy UONEBI0ISIY R X3[duio)y PUB{IoA 93e] 12a(] PUE YSNOJS SUIM Py 98]
I ‘Guno) ayp1
000°65% 1000088818 QQpASMI | UONRI0ISTY [ v uredpoord paisarod den yamg | 1+
000°L11$ | 000°TII'ct§ losug | wommoisey [ yH USIEN [OISUT | LH
IM ‘Guno) vysouay

DL YAN/HN pauiquio)) — ['SH 81951

VA pup poday] Aupiqispa,f paipA3aiuy
TH B T ‘Soromgud ] pup 4aany sauiv]J sa(f 4oddp)

Alpwwmg 2ANNOIXY

1LUSIT 0S0o17)
suppurSusy fo sdioyy dway §)




ASH

(pRa27] 20Ud S1OZAD

000°ST$ 000°576°S$ SPISI9AL 20497 [ACE] 993377 2AY puTIaA0ID | 10ATAd
0% 0009298 93prd ¥ed TRAGHISY WEQ RE] TEAOUISY b WieQ -
0% 000°0£LS 28pnd wed [ RE] [eAOWIOY W 9AY AUNOJ -
0% 00071658 sauk|d SoQ [eaowdy We REl JRAOWSY WE(] 9AY ISAUId(] -
0$ 000°T69% SouIe]d So(] JeAowy wed adq TEACUIY T# WIB(] -
0$ 000 789% Bumesym [CAOWISY ureq RE| eAOWY [# WeQ -

I Tpiine)y 400,y

ol dV) — 'S 2190]

Areurung dANNHIXY

Vi pun sioday dujrqisva,] parpaSaiy 1201SIC] 030017y
LM B I SPUDINGLL] pup 4aA1y SauIn]J sa(] 42ddy) supamiSurg fo sdio?) Ay §1)



U.S. Army Corps of Engineers Upper Des Plaines River and Tributaries, IL & W[
Chicago District Integrated Feasibility Report and E4

Executive Summary

The study authorization directs the Secretary to “not exclude from consideration and evaluation flood
damage reduction measures based on restrictive policies regarding the frequency of flooding, the
drainage area, and the amount of runoff.” Sites along tributaries that do not meet the minimum criteria
for USACE participation in urban flood risk management as outlined in 33 CFR Part 238 (flows greater
than 800 cfs during the 10% annual chance of exceedance event) were therefore included in the
formulation and evaluation. In addition, implementation of road raises and bridge modifications for the
sole purpose of addressing flood-induced road closures, which have not traditionally been included in the
USACE mission, were also included. In order to meet the study authority, these measures, which are not
compliant with current USACE policy, are included in a plan designated as the Comprehensive Plan. This
is the plan that includes all economically justified FRM features and cost-cffective ecosystem restoration
features evaluated during the course of the study, regardless of USACE policy compliance.

The Comprehensive Plan is the most inclusive plan and includes 23 projects as shown in Table ES.3. It
includes all of the projects identified in the Combined NED/NER Plan and CAP Plan along with
economically justified projects regardless of policy compliance. The projects in the Comprehensive Plan
include 11 FRM projects consisting of two floodwater storage reservoirs, four levees/floodwalls, one road
raise, one modification to an existing structure and non-structural ieasures to be implemented in three
counties (Kenosha, Lake and Cook), seven ER projects throughout the watershed, and five dam removals
along the Des Plaines River.

Projects included in the Comprehensive Plan that are not compliant with current USACE policy, and
therefore not included in the Combined NED/NER Plan or CAP Plan, include the First Avenue Bridge
Modification (DPBM04), Lake Mary Anne Pump Station (FPCIO1), and economically justified non-~
structural sites that are in portions of tributarics not meeting the minimum flow criteria. These fcatures are
recommended for implementation by state or local agencies.

ES-VI
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Overall, the cumulative impact of all three identified plans is beneficial cconomically, environmentally
and socially. The Combined NED/NER Plan provides flood protection to 862 homes and businesses along
the Des Plaines River and non-structural flood risk management for 377 structures across the watershed
resulting in $4,641,000 in annual net economic benefits. The plan also restores hydrology and
geomorphology on over 6,800 acres by filling an estimated 4,000 fect of manmade ditch and disabling
hundreds of thousands of feet of agricultural drain tiles, restore scarce native community types such as
marsh, sedge meadow, wet prairie, savanna, forested floodplain, woodlands, and forest resulting in 9,034
net average annual habitat units (AAHUs). The CAP Plan provides additional flood protection to 73
homes and businesses totaling $193,000 in annual net economic benefits and removes five dams along the
Des Plaines River totaling 81 nct AAHUs. The Comprehensive Plan provides flood protection to 935
homes and businesscs along the Des Plaines River, non-structural flood risk management for 486
structurcs across the entire watershed, and protection for a major four-lane arterial road totaling
$8.636,000 in annual net economic benefits and restoration and connectivity of over 6,800 acres of scarce
marsh, sedge meadow, wet prairie, savanna, forested floodplain woodlands and forest habitat and
connectivity of the Des Plaines River totaling 9,115 net average annual habitat units (AAHUs).

The total costs for the NED/NER Plan and CAP plan, along with the Federal and non-Federal shares, arc
presented in Table ES 4. Operation, Maintenance, Repair, Rehabilitation, and Replacement of project
features will be required to ensure the sustainability of the projcets and is a non-Federal responsibility. A
summary of annualized costs and benefits for the recommended FRM and ecosystem restoration plans is
presented in Table ES.5.

Table ES.4—-Total Costs by Plan

f : ed mpk
NED/NER Plan $199.393,000 $107.694,000 $307,087,000 $500,000
CAP Plan $6,011,000 $3,236,000 $9,247 000 $15,000
Comprehensive Plan $205,404,000 $131,932,000 $337,336,000 $571,000
(FY2015 Price Level)

Table ES.5 — Economic Summary

Annualized First Cost $6.657.000 $3.566.000 $247.000

Annualized OMRR&R $237,000 $172,000 $15,000

Flood Risk Total Annualized Cost $6.894,000 $5,738,000 $262.,000
Management Annual Benefits $15,530,000 $10.379.000 $455,000
Net Benefits $8.636,000 $4.641,000 $193.000

BCR 23 1.8 1.7

Apnualized First Cost $5,562.000 $5,432,000 $130,000

Ecosystem Annualized OMRR&R $229.000 $229.000 $0
Restoration Total Annualized Cost $5,791,000 $5.661,000 $130,000
Net Habitat Units 9,115 AAHUs 9,034 AAHUs 81 AAHUs

(FY2015 Price Level, Federal Discount Rate 3.375%)

ES-VIIl
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DEPARTMENT OF THE ARMY
CHICAGO DISTRICT, U.S. ARMY CORPS OF ENGINEERS
231 SOUTH LASALLE STREET, SUITE 1500
CHICAGO IL 60604

FINDING OF NO SIGNIFICANT IMPACT

UPPER DES PLAINES RIVER AND TRIBUTARIES,
JLLINOIS AND WISCONSIN

INTEGRATED FEASIBILITY REPORT AND ENVIRONMENTAL ASSESSMENT

January 2016

The U.S. Army Corps of Engineers, Chicago District (USACE), has conducted an environmental
analysis in accordance with the National Environmental Policy Act (NEPA) of 1969, as
amended. USACE assessed the effects of the implementation of the recommended plans
contained in the Final Integrated Feasibility Report and Environmental Assessment (FR/EA),
dated January 2015, for the Upper Des Plaines River and Tributaries, Illinois and Wisconsin. The
FR/EA recommends congressional authorization and implementation of a Combined National
Economic Development/National Ecosystem Restoration (NED/NER) Plan and implementation
of multiple Continuing Authorities Program (CAP) projects under existing USACE authorities.

The USACE has prepared this Finding of No Significant Impact (FONSI) in accordance with
NEPA, the Council on Environmental Quality’s Regulations For Implementing The Procedural
Provisions Of The National Environmental Policy Act (40 CFR Parts 1500 to 1508), and
USACE NEPA regulations and policies.

The Combined NED/NER Plan includes fourteen projects: a structurdl flood risk management
(FRM) system consisting of three levee/floodwalls and two floodwater storage reservoirs
providing compensatory storage and additional flood risk management benefits; non-structural
measures to be implemented in Lake and Cook Counties in Illinois; and, seven aquatic
ecosystem restoration sites located throughout the watershed. The FRM portion of the plan
reduces physical flooding damages to public, commercial, industrial, and residential structures
and automobiles across the watershed by 48%. The ecosystem restoration portions of the plan
would restore hydrology and geomorphology by filling an estimated 4,000 feet of manmade
ditch, disabling miles of agricultural drain tiles, and allowing streams to meander within the
restoration sites. Over 6,800 acres of scarce native community types would be restored in Ilitiois
and Wisconsin.

The CAP projects include construction of a levee/floodwall, reducing flood damages to an
estimated 73 structures, and removal of five low-head dams along the mainstemn of the Des
Plaines River, restoring in-stream connectivity within the watershed.
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All discussion, analysis, and findings related to the potential impacts of construction, operation
and maintenance of various flood risk management and ecological restoration alternatlves are
contained in the FR/EA which is incorporated herein by reference.

The FR/EA examined the potential environmental impacts of the proposed construction and
operation of various flood risk management and ecosystem restoration alternatives, including the
No Action Alternative. All practicable means to avoid and minimize adverse environmental
effects have been incorporated into the recommended plans. The recommended plans would not
result in any impacts to federally-listed threatened or endangered species or their designated
critical habitat, would have no impact to sites listed on or eligible for inclusion on the National
Register of Historic Places, and would not adversely affect any wetlands or waters of the U.S.
nor any important wildlife habitat. Therefore, no compensatory mitigation is required.

Technical arid economiic criteria used in the formulation of alternative plans were those specified
inthe Water Resource Council’s 1983 Economic and Environmental Principles for Water and
Related Land Resources Implementation Studies. All applicable laws, executive orders,
regulations, and local government plans were considered in the evaluation of the alternatives. It
is my determination that each of the recommended plans do not constitute a major federal action
that would significantly affect the human envivonment; therefore, preparation of an
Environmental Impact Statement is not required.

Chriéto er T. Drew
Colonel, U.S. Army
District Commander

Date: 7 T /5/
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UPPER DES PLAINES RIVER AND TRIBUTARIES
ILLINOIS & WISCONSIN
INTEGRATED FEASIBILITY REPORT AND
ENVIRONMENTAL ASSESSMENT
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1 Study Overview*

1.1 Introduction

This report presents the results of the Upper Des Plaines River and Tributaries, Illinois and Wisconsin
FLeasibility Study (Phase II Study). The report is organized into several sections describing the plan
formulation process and conclusions and separate technical appendices:

Section 1 - Study Overview Appendix A - Hydrology & Hydraulics

Section 2 ~ Planning Overview Appendix B —~ NED Plan Formulation

Section 3 -~ Study Area Inventory and Appendix C ~ NER Plan Formulation
Forecast Appendix D - Civil Design

Section 4 ~ Flood Risk Management Appendix E ~ Economic Analysis

Section 5~ Ecosystem Restoration Appendix F - Cost Engineering

Section 6 - Interdependence Analysis Appendix G ~ Geotechnical Analysis

Section 7 — Water Quality Appendix H - HTRW Report

Section 8 ~ Recreation Appendix I - Real Estate

Section 9 — Environmental Assessment Appendix J - Value Engincering Study

Section 10 — Combined Plans Appendix K - Clean Air Act General

Section 11 - Recommendation Conformity Analysis

Section 12 — References Appendix L — Coordination & Environ Analysis

Scction 13 ~ Acronyms and Abbreviations Appendix M — Monitoring Plan

Appendix N - Documentation of Changcs

1.1.1 Study Authority

This feasibility study was authorized by Section 419 of the Water Resources Development Act (WRDA)
of 1999 (P.L. 106-53), and is identified as the Upper Dcs Plaincs River and Tributaries, [llinois and
Wisconsin. The authority provides the following:

“Sec. 419. Upper Des Plaines River and Tributaries, Illinois and Wisconsin

a) In General. ~The Secretary shall conduct a study of the Upper Des Plaines River and
tributaries, Illinois and Wisconsin, upstream of the confluence with Sait Creek at Riverside,
Hlinois, to determine the feasibility of improvements in the interests of flood damage reduction,
environmental restoration and protection, water quality, recreation, and related purposes.

b) Special Rule. — In conducting the study, the Secretary may not exclude from
consideration and evaluation flood damage reduction measures based on restrictive policies
regarding the frequency of flooding, the drainage area, and the amount of runoff.

¢) Consultation and Use of Existing Data. — In carrying out this section, the Secretary
shall — (1) consult with appropriate Federal and State agencies; and (2) make maximum use of
data in existence on the date of enactment of this Act and ongoing programs and efforts of
Federal agencies and States.”
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1.1.2 Study Purpose

This Phase II Study builds on the work completed in the Upper Des Plaines River Flood Damage
Reduction Feasibility Study (Phase 1 Study), conducted under the Chicago — South End of Lake
Michigan (C-SELM) Urban Water Damage Study Authority, contained in Section 206 of the 1958
Flood Control Act (P.L. 85-500). The Phase I Study was initiated to address severe overbank flooding
along the Upper Des Plaines River. Two particularly severe cvents in 1986 and 1987 together caused
over $100 million in damages. Federal interest in flood risk management (FRM) in the Upper Des
Plaines watershed was established in a Reconnaissance Report that preceded the Phase I Study and
was approved in 1989. The Phase I Study investigated plans for urban FRM in the Upper Des Plaines
River watershed and recommended six projects to reduce mainstem flooding. The Feasibility Report
was approved in 1999 and the recommended projects were authorized in Section 101 of WRDA 1999.
Project benefits, if all projects are built, would result in a 25% reduction in flood damages. This Phase
II Study provides an opportunity to develop a more comprehensive solution to ongoing occurrences of
flooding in the Upper Des Plaines River watershed, evaluating plans to manage flood risk on both the
mainstem and tributaries.

The study area for the Phase II study encompasses the Phase I study area as well as the Des Plaines
headwaters in Wisconsin and all tributaries to the mainstem. Additionally, the Phase II study
authorization directs the Secretary to develop plans that also address environmental restoration and
protection, water quality, recreation, and related purposes.

The study team, including USACE and the non-Federal sponsors, identified two primary purposes: 1)
further reduction of flooding along the mainstem and tributaries, and 2) environmental restoration of
degraded ecosystems within the basin. Improving water quality and enhancing recreational
opportunities throughout the basin were identified as secondary purposes. The study considers sites
located within tributary watersheds and along the mainstem for both FRM and Ecosystem Restoration
(ER) potential. The effects of FRM sites within tributary watersheds on mainstem flooding were also
evaluated.

1.1.3 Study Sponsors and Participants

During the development process for this study, key state and local agencies formed an Advisory
Commniittee. The Advisory Committee includes a broad group of stakcholders, interested parties and
resource agency personnel who advised the non-Federal members of the Project Delivery Team
(PDT). Participants in the Advisory Committee included the Illinois Department of Natural Resources
(IDNR); Cook County Highway Department (CCHD); Lake County Stormwater Management
Commission (LCSMC); Southeastern Wisconsin Regional Planning Commission (SEWRPC); the
Forest Preserve District of Cook County (FPDCC); the Lake County Forest Preserve District
(LCFPD); the Metropolitan Water Reclamation District of Greater Chicago (MWRDGC); and
representatives from local communities throughout the study area. It is the intent of this committee
that the feasibility study be undertaken with a spirit of collaboration and mutual trust.

The Advisory Committee appointed an Executive Steering Committee to identify ways to: 1) provide a
higher level of flood protection than the 25% damage reduction that could be achieved through the
implementation of the Phase I project authorized in WRDA 1999, and 2) incorporate ecosystem
restoration, water quality improvements and enhancement of recreational opportunities as additional
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study purposes. Study goals have been developed in collaboration with the committee and the findings
of this study presented herein are fully supported by the Executive Steering Committec. This
committee has provided the appropriate avenue for full collaboration betwecn project partners.

In August 2000, the Upper Des Plaines River Sponsors & Stakeholders Alliance was formed by
members of the Advisory Committec. The Alliance, a working group of the Executive Steering
Committee, was developed in a collaborative fashion and produced a Recommendation and Guidance
Report focusing on a scope of work for use as a basis for this feasibility study. The report, which also
ensured direct community input into the development of this feasibility study, included the efforts of
the states, local sponsors, and stakeholders.

A coalition of state and local agencics is acting as non-Federal sponsors with the USACE for this
study. The partnering agencies are the IDNR, CCHD, LCSMC, and Kenosha County, Wisconsin. A
Feasibility Cost Sharing Agreement was signed between the sponsors and the USACE in 2002. Study
costs are shared 50%-50% between the USACE and the non-Federal sponsors.

As the Alliance recommended, the USACE and the key local sponsors have been full partners in the
development of this feasibility study. This study focuses on the development of a multi-purpose FRM
and ccosystem restoration plan for the Upper Des Plaines River watershed. This report also identifies
additional measures, not implementable under USACE authoritics, to address the study authority as
well as finding opportunities for further study and implementation. The preliminary efforts of the
alliance and committces have allowed the Corps and non-Federal sponsors to proceed with the
feasibility study with a clear direction.

1.1.4 Study Area

The Upper Des Plaines River watershed originates in the agricultural landscape of Racine and
Kenosha counties of southeastern Wisconsin. The watershed then slopes south into [llinois through
Lake County and then Cook County, where it converges with the Salt Creek watershed near Riverside,
Tllinois. The Des Plaines River then flows southwest on to its confluence with the Kankakee River,
where the two rivers combine to form the Illinois River. The study area for this Phase II Study
includes the entire drainage area upstream of the confluence with Salt Creek, including 12 major
tributaries to the river.

The Upper Des Plaines watershed covers approximately 477 square miles, an arca that spans
approximately 60 miles from north to south and 8 miles from cast to west. The Upper Des Plaines
River travels over 87 miles before its confluence with Salt Creek. Tributaries within the study area
include about 330 miles of perennial and intermittent streams. The study area is shown in Plate 1, and
includes 73 municipalities in Iilinois and Wisconsin. The municipalities are located in the following
congressional districts, as shown on Plate 2, and represented by the noted members of the 113th U.S.
Congress:

IL4 (Gutierrez-D) IL-5 (Quigley-D) IL-6 (Roskam-R)
IL-7 (Davis-D) IL-8 (Duckworth-D) IL-9 (Schakowsky-D)
IL-10 (Schneider-D 1L-14 (Hultgren-R) WI-1 (Ryan-R)

Illinois is represented in the Senate by Durbin-D and Kirk-R. Wisconsin is represented by Baldwin-D
and Johnson-R.
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1.1.5 Prior and Ongoing Studies and Reports
1.1.5.1 U.S. Army Corps of Engineers

The Chicago District conducted three studies investigating flooding in the Des Plaines Watershed
under the Chicago — South End of Lake Michigan (C-SELM) Urban Water Damage Study Authority,
contained in Section 206 of the 1958 Flood Control Act (P.L. 85-500). The 1989 Reconnaissance
Report led to the 1999 Phase I Study.

o Plan of Study C-SELM - Urban Water Damage Study; 1976.
o C-SELM, Interim III Lower Des Plaines River Basin Reconnaissance Report; 1981.
e Upper Des Plaines River Flood Damage Reduction Reconnaissance Report; 1989.

o Upper Des Plaines River Flood Damage Reduction Study; 1999 (Phase 1 Study).

Additional related reports prepared by the Chicago District include:

s Summary of Urban Water Damage Characteristics on the Des Plaines River in Lake
County, lllinois; 1974. (Prepared by Greeley and Hansen)

o Afier Action Flood Report, Flooding in the Des Plaines, Fox River and North Branch
Basins, September to October 1986; 1986 inter-office report.

o Inventory and Analysis of Urban Water Damage Problems, Farmer's and Prairie Creeks,
Cook County, Illinois, 1988. (Prepared for the State of Illinois)

o North Libertyville Estates Section 205 Detailed Project Report, 1995.
s Hofmann Dam Section 206 Detailed Project Report, 2006

1.1.5.2 State of Illinois

In 1943, the 63rd Illinois General Assembly appointed a Commission to investigate flooding in the
state. This Commission submitted a report to the Illinois General Assembly in 1947 that outlined a
scope for survey of the Des Plaines River area by the Illinois Division of Waterways. Reports on
Addison Creck (1950), Salt Creek (1955), and the basin (1958) were submitted. In 1961, a Report on
Plan for Flood Control and Drainage Development for Cook, Lake and DuPage Counties was
prepared. This 1961 report outlined plans and cost estimates for major channel modifications, bridge
and dam structural modifications, and two large (25,000 and 30,000 acre-ft) upstream reservoirs on the
mainstem of the Des Plaines River and its Mill Creek tributary in Lake County. Channel, bridge, and
dam modifications were to be eonstructed from Hodgkins upstream to the Village of Gumee.
Rescrvoirs were planned to be constructed upstream of the Village of Gurnee in Lake County. Many
of the structures recommended in this report have been built and are part of the existing conditions of
the Upper Des Plaines River and its tributaries.

The Illinois Department of Transportation (IDOT) Division of Watcr Resources (now the IDNR
Office of Water Resources [IDNR-OWR]) has implemented regulations to minimize the adverse
cffects of construction in the Des Plaincs River flood plain:
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o Statc of llinois; Administrative Code, Section 3708: Floodway Construction in
Northeastern Illinois, 1989.

e Illinois Department of Transportation Division of Water Resources; Report on the
Regulations of Construction within the Floodplain of the Des Plaines River, Cook and
Lake Counties; 1978.

The IDNR- OWR has also developed local Flood Control Plans for various communities in the Upper
Des Plaines River watershed:

e Crystal Creck Flood Control Project

e Farmer/Prairic Creck Flood Control Plan

e Gurnec Flood Control Plan
The Illinois Department of Energy and Natural Resources (now the IDNR) conducted a number of
studies investigating natural resources in the Upper Des Plaines River watershed:

e Illinois Department of Energy and Natural Resources {(now IDNR); The Changing lilinois
Environment: Critical Trends (Summary Report and Volumes 1-7 Technical Report);
1994.

e IDNR,; Upper Des Plaines River Basin: An Inventory of the Region’s Resources; 1998.

o IDNR; Upper Des Plaines River Area Assessment Volume 1, Geology; Critical Trends
Assessment Project; 1998.

o IDNR; Upper Des Plaines River Area Assessment Volume 2, Water Resources; Critical
Trends Assessment Project; 1998.

o IDNR; Upper Des Plaines River Area Assessment Volume 3, Living Resources; Critical
Trends Assessment Project; 1998.

o IDNR; Upper Des Plaines River Area Assessment; Volume 4, Socio-Economic Profile,
Environmental Quality and Archaeological Resources; Critical Trends Assessment
Project, 1998.

1.1.5.3 Soil Conservation Service/Natural Resources Conservation Service

The Soil Conservation Service (SCS), now the Natural Resources Conscrvation Service (NRCS) has
partnered with state and local organizations to investigate and analyze flooding along the Des Plaines
River. The results of these studies were published in the following reports:

e SCS and MWRDGC; Floodwater Management Plan, Des Plaines River; 1976.

»  SCS and Illinois Division of Water Resources; Flood Hazard Analysis, Des Plaines River
Tributaries; 1981.

o SCS, MWRDGC, and Illinois Division of Water Resources; Final Watershed Plan and
Environmental Impact Statement, Lower Des Plaines Tributaries Watershed, 1985 and
1987.



26

U.S. Army Corps of Engineers Upper Des Plaines River and Tributaries, IL & WI
Chicago District Integrated Feasibility Report and EA

Section 1 Study Overview*
January 2015

o SCS, MWRDGC, and Illinois Division of Water Resources; Lower Des Plaines
Tributaries Watershed, Floodplain Information Maps and Profiles; 1987.

1.1.5.4 Regional and Local Organizations

In Cook and Lake Counties, stormwater management is regulated countywide:

o  MWRDGC; Cook County Stormwater Management Plar; 2007. MWRDGC assumed
authority over stormwater management in Cook County in 2004, pursuant to lilinois
Public Act 93-1049. The Stormwater Management plan has been developed as a precursor
to the Cook County Stormwater Management Ordinance, currently in progress.

o LCSMC; Lake County Watershed Development Ordinance (as amended); 2008. The
Watcrshed Development Ordinance establishes minimuimn countywide standards for
stormwater management including floodplains, detention, soil erosion / sediment control,
water quality treatment, and wetlands.

The MWRDGC has complcted a number of watershed plans to address flooding in Cook County,
including the Des Plaines watershed:

o  MWRDGC; Lower Des Plaines River Detailed Watershed Plan; 2011. This report
evaluates measures to address flooding in communities along the Des Plaines River and its
tributaries.

The LCSMC is conducting several studies investigating opportunities for ecological restoration in the
study area:

e LCSMC; Des Plaines River Wetland Restoration Study — DRAFT; 2000. This report,
funded by a U. S. Environmental Protection Agency (USEPA) Region 5 Grant, prioritizes
wetland restoration opportunity sites in Lake County and assesses flood flow reduction
possibilities.

e  LCSMC and Northeastem Illinois Planning Commission; Des Plaines Water Resources
Action Strategy. This report outlines multi-objective action priorities for watershed
restoration.

o LCSMC; Bull Creek/Bull’s Brook Watershed Based Plan;, 2008, This report, funded by a
319 Grant from the Illinois Environmental Protection Agency (IEPA) addresses ways to
control storinwater and improve water quality.

e LCSMC; Indian Creek Watershed Based Plan; in progress. This report, funded by a 319
Grant from IEPA will address ways to control stormwater and improve water quality.

o LCSMC; Newport Draining Ditch Sub-watershed, This project is a preliminary
assessment of wetland restoration feasibility of threc specific, privately owned sites in
preparation for a C-2000 Grant Application.

In Illinois, the Northeastern Illinois Planning Commission (now the Chicago Metropolitan Agency for
Planning) has participated in several studies investigating restoration opportunities in the Illinois
portion of the study area:
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Northeastern IHinois Planning Commission and Liberty Praine Foundation; Upper Des
Plaines River Watershed Resforation Action Strategy;, 2000.

Northeastern Illinois Regional Planning Commission, Openlands Project, and the Iilinois
Paddling Council; Northeastern Illinois Regional Water Trail Plan; 1990.

Northeastern Illinois Regional Planning Commission and Openlands Project;
Northeastern Illinois Regional Greenways Plar; 1990,

Northeastern Illinois Regional Planning Commission and Openlands Project; Year 2000
Regional Trails & Greenways Plan; 2000 (Draft).

Northcastern Illinois Regional Planning Commission and Liberty Prairie Foundation;
Watershed Restoration Action Strategy for the Upper Des Plaines River; 2000 (Draft).

In Wisconsin, the SWRPC has conducted scveral studies investigating restoration opportunitics in the
Wisconsin portion of study area and has collected comprehensive rainfall and groundwater data:

SWRPC; Planning Report No. 44, A Comprehensive Plan for the Des Plaines River
Watershed; 2003. This comprehensive study of the Wisconsin portion of the Des Plaines
River watershed provides a guide to the future development of the 133-squarc-mile
watershed in Kenosha and Racine Countics. The plan, which investigates water resource-
related problems and presents recommendations to address those problems, is intended to
be adopted and implemented by County and local governiments and State and Federal
agencics. The plan envisions that the Countics, along with the Watershed Advisory
Committee, will coordinate plan implementation in partnership with a diverse group of
governmental and private sector organizations.

SWRPC; Community Assistance Planning Report No. 58 (2nd Edition), A Lake
Management Plan for Pewaukee Lake, 2003, This report describes the physical, chemical,
and biological characteristics of Pewaukee Lake. It also contains information about the
feasibility of various watershed and in-lake management nicasurcs, which may be applicd
to enhance water quality conditions, biological communitics, and recreational
opportunitics of the Lake.

SWRPC; Community Assistance Planning Report No. 66, A Park and Open Space Plan

Jor the City of New Berlin; 2003. This report led to the devclopmient of a new plan for a

park and open space in New Berlin. The New Berlin Common Council approved the plan
May 13, 2003, The plan updated an carlier plan adopted in 1995. The new plan calls for
the acquisition and development of a variety of parks and related outdoor recreation
facilities to mect the outdoor recreation needs of city residents. The plan also includes an
open space preservation element, intended to protect important natural resource areas
within the city.

SWRPC; Technical Report No. 40, Rainfall Frequency in the Southeastern Wisconsin
Region; 2000. This report presents the most current rainfall depth-duration-frequency
information for the scven-county Southcastern Wisconsin Region. The data arc
recommended by the Commission staff for use in stormwater management applications.

SWRPC; Technical Report No. 37, Groundwater Resources of Southeastern Wisconsin;
2002. This report presents the results of an inventory and analysis of groundwater
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resources of the Region. The report was prepared by SEWRPC and the Wisconsin
Geological and Natural History Survey in coopcration with the Wisconsin Department of
Natural Resources (WDNR).

1.1.6 USACE Authorized Projects

Six FRM projects within the Upper Des Plaines River watershed were authorized by Section 101 of
the WRDA of 1999 (P.L. 106-53), and include:

Van Patton Woods Lateral Storage in Wadsworth and Russell, IL
North Fork Mill Creek Dam Modification in Old Mill Creek, IL
Buffalo Creek Reservoir Expansion in Butfalo Grove, IL

Big Bend Lake Reservoir Expansion in Des Plaines, IL

Levee 37 in Prospect Heights and Mount Prospect, IL

Levee 50 in Des Plaines, IL

In addition to the Phase 1 projects listed above, USACE has participated in two projects that were
implemented under the USACE Continuing Authorities Program (CAP):

A levee for flood risk management at North Libertyville Estates was constructed as
authorized under Section 205 of the CAP. North Libertyville Estates is a residential
subdivision located on the east bank of the Des Plaincs River in southem Lake County,
approximately 2 miles northeast of Libertyville, Hllinois. The project included construction
of 5,500 linear feet of earthen levee, 150 linear feet of steel shectpile floodwall,
realignment of an cxisting drainage ditch, and implementation of an interior drainage plan
and a flood warning system. The levee encircles the subdivision and ties into Buckley
Road on the east and west sides of the subdivision. Interior drainage is provided by pipes
through the levee with flexible check valves to prevent backflow into the subdivision.
Additional drainage is provided by a permancnt 2,000 gpm pump station and portable
pumps used on an as-needed basis.

The Chicago District, in partnership with IDNR, has completed an Ecosystem Restoration
Project at the southern end of the watershed. Hofmann Dam Section 206 Ecosystem
Restoration included removal of Armitage and Fairbanks Dams as well as notching
Hofmann Dam. Armitage and Fairbanks Dams were removed in January and February
2012, respectively. The notching of Hofmann Dam was completed in September 2012.
Implementation has rcconnected 38 miles of riverine habitat, allowing the recolonization
of fishes in the Upper Des Plaines River, and restoring natural riverine hydraulics to
support the fish communities. Armitage Dam is within the study arca, Hofiann Dam is at
the downstream end of the study arca (the dam itself is outside the study area but a portion
of the pool is within the study area), and Fairbanks Dam is downstream of the study arca.
The dam removals are being monitored for three years to cnsure the effectivencss of the
project in accomplishing its restoration goals.
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1.2 Study Team
1.2.1 Study Team Organization

The study team is organized into committecs that oversee, review, and conduct the study activities.
The Executive Steering Committee, representing the USACE and the non-Federal sponsors for the
study, was appointed by the Advisory Committee to direct the study efforts. The Advisory Committee
includes key state and local agencies involved in the study. Members of these and additional interested
organizations constitute the PDT which conducts the actual work of the study. The PDT is organized
into Technical Committees organized to focus on particular aspects of this complex multi-purpose
study. Technical committees focused on Hydrology and Hydraulics, Ecosystem Rcstoration,
Transportation, Water Quality, and Plan Formulation.

Study Team Component Agency
Executive Steering Commilttee
County of Cook, Illinois
County of Kenosha, Wisconsin
IDNR
LCSMC
USACE Chicago District
Advisory Groups
Chicago Metropolitan Agency for Planning (CMAP)
FPDCC
LCFPD
Northwest Municipal Conference
SEWRPC
Upper Des Plaines River Partnership
WDNR
Project Delivery Team
CCHD
County of Kenosha, Wisconsin
FPDCC
IDNR
LCFPD
LCSMC
MWRDGC
SEWRPC
USACE, Chicago District
U.S. Fish and Wildlife Service (USFWS)
Technical Committees
Membership drawn from agencies and groups listed above
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1.3 Public Coordination*
1.3.1 Stakeholders

In addition to the non-Federal sponsors and state and local agencies who participated in the study as
members of the PDT, representatives and citizens of the following communities have expressed
concern and provided input to the planning process: Addison, Antioch, Arlington Heights, Barrington,
Beach Park, Bensenville, Brookfield, Buffalo Grove, Des Plaines, Franklin Park, Glenview,
Grayslake, Gurnee, Harwood Heights, Hawthorn Woods, Kenosha, Lake Zurich, Libertyville,
Lincolnshire, Lindenhurst, Long Grove, Morton Grove, Mount Prospect, Mundelein, Niles, Norridge,
Northbrook, Northlake, Oak Park, Paddock Lake, Palatine, Park Ridge, Prospect Heights, River
Forest, Riverside, Riverwoods, Round Lake Beach, Round Lake Park, Schiller Park, Third Lake,
Wadsworth, Waukegan, Wheeling, Wood Dale, and Zion.

1.3.2 Public/Agency Scoping Coordination
Public scoping and coordination of the study has been conducted in accordance with the requirements

of the National Environmental Policy Act (NEPA). Additional details of mailings and meetings held
can be found in Section 9 — Environmental Assessment, as well as in Appendix L.

10
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2 Planning Overview*
2.1 The Planning Process

This feasibility study followed the six-step planning process defined in the Principles and Guidelines
(P&G) adopted by the Water Resource Council and the Planning Guidance Notebook, ER 11035-2-100.
The six steps are:

Step 1 - Identifying problems and opportunities
Step 2 — Inventorying and forecasting conditions
Step 3 ~ Formulating alternative plans

Step 4 — Evaluating alternative plans

Step 5 — Comparing alternative plans

Step 6 — Selecting a plan

Identification of problems and opportunities begins at the outset of the study and forms the foundation
of the planning process. The identified problems and opportunities for the Upper Des Plaines
Watershed, as developed in Step 1, are described below. These problems and opportunities can be
expressed through overall study goals, aligning the goals of the participating organizations.

These problems, opportunitics and goals give rise to specific planning objectives and constraints. The
objectives state the intended outcome of the planning process and the constraints describe the
limitations. Measures and alternative plans can then be evaluated with respect to these criteria. The
objectives and constraints for this study are outlined in Section 2.4.

Developing a detailed inventory of existing conditions and forccast of future conditions, Step 2,
creates a comprehensive picture of the study area. By gathering both qualitative and quantitative data,
the study team can develop and evaluate alternative plans with respect to the unique variables within
the study area. Forecasted conditions provide a basis for comparison and evaluation of alternative
plans. An overview of the existing and forecasted conditions is presented in Section 3.

Plan formulation is an iterative proccss that involves formulating, evaluating, comparing, and re-
formylating plans until an array of alternatives that meet the identified objectives within constraints
are determined. Section 2.1.1 discusses the plan formulation process that encompasses Steps 3 through
6 and the unique challenges presented in formulating a combined plan that achicves both FRM and
ccosystem restoration.

2.1.1 Creating a Combined Flood Risk Management/Ecosystem Restoration Plan

The Corps Environmental Operating Principles (EOPs) (see Section 9.6.2 for further discussion of the
EOPs) strive to achieve environmental sustainability by: seeking balance and synergy among human
development activities and natural systems; and designing cconomic and cnvironmental solutions that
support and reinforce one another. This study uses these principles with the formulation of plans that
serve both FRM and ecosystem restoration purposes. Corps planning guidance promotes the
formulation of combined plans that serve both economic and environmental purposes whenever
possible.

11
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Formulation options when developing plans with measures that serve both flood risk management and
¢cosystem restoration purposes depend on whether measures within the plan are physically or
functionally interdependent versus independent. Combined plans that have interdependent measures
cither share the same physical location or functions. Interdependent measurcs can sometimes
negatively impact each other or compete for the same resources. In those cases, the outputs from the
measures that impact cach other or are in competition with each other must be traded off. Trade offs
are not necessary for outputs from those measurcs that do not impact or even benefit each other. Plans
that have independent measures will include all measures of the separately identified flood risk
management and ccosystem restoration plans. Below is a summary of the formulation options:

1. Physically and/or functionally interdependent (combined plan)
a. Without trade-offs (no impacts on each other)
b. With trade-offs (impacts on or competition with each other)

2. Physically and functionally independent (separate plans)

To fonnulate a combined plan, single purpose FRM and ecosystem restoration plans must be
formulated and evaluated separately to form the basis for a trade-off analysis, if necded, and to ensure
the plan that maximizes net economic and environmental outputs is identified. The respective single
purpose plans are determined to be the most efficient, effective, complete and acceptable plans. The
combined plans results in the “best” Recommended Plan so that no alternative plan or scale has a
higher excess of national economic development (NED) benefits plus national ecosystem restoration
(NER) benefits over total project costs. This plan attempts to maximize the sum of net NED and NER
benefits, and to offer the best balance between two Federal objeetives. Recommendations for
multipurpose projects arc based on a combination of NED benefit-cost analysis, and NER benefits
analysis, including cost effectivencss and incremental cost analysis.

Formulating plans that have interdependent elements where there is a competition for resources,
meaning more of onc output {e.g., NER) can only be obtained by accepting less of another (e.g.,
NED), requires a trade-off analysis. Trade-offs between NED outputs and NER outputs can be made
as long as the value of what is gained exceeds its implementation cost plus the value of what is
foregone. Since the unit of measure is different between NED and NER accounts, a method is needed
to normalize the units and compare benefits where necessary. Corps guidance dictates the use of the
Separable Cost-Remaining Benefit (SC-RB) mcthod for obtaining an equitable distribution of the costs
of a multipurpose project among the purposes. Incremental costs are the added cost necessary to
realize added environmental outputs minus the reduced cost of reduced NED outputs. Trades of one
output for another are made until it is not possible to make further trades to improve the total project.
The potential trades can go in both directions: more NER output for less NED output and more NED
output for less NER output. The result of this process is an optimized Combined Plan.

Detailed plan formulation discussions of thc FRM and ecosystem restoration plans are presented in
Section 4 and Section 3, respectively. Formulation and evaluation of the combined Plan is presented in
Section 6.

2.1.2 Integrating Evaluation of Water Quality and Recreation Benefits
Once a Combined Plan has been identificd the study team will investigate opportunities for

implementing features to improve water quality and provide additional recreational opportunities in
the watershed. Individual plans will not be formulated to meet these secondary purposes. Instead, the

12
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study team will assess the potential for implementing measures that meet these purposes in
conjunction with the Combined FRM/ER Plan and within existing USACE policy. Additional
measures that could improve water quality and recreational opportunities within the watershed will be
identified as incidental costs or for implementation by others.

2.2 Planning Model Certification and Approval

Evaluating and forecasting existing and projected Future Without Project (FWOP) conditions and the
impacts of potential measures and plans requires systematic evaluation procedures. Analytic tools used
to support decision making in USACE studics — planning models — are reviewed and approved or
certified by HQUSACE. This review process ensures that the analysis is technically and theoretically
sound. The review requirements are provided in EC 1103-2-412: Assuring Quality of Planning
Models. The review is conducted by the associated USACE Planning Center of Expertisc and the
model is either certified (for general or regional use) or approved (for one time use) by a model
certification panel at HQUSACE. The planning models used in this study and their review status are
presented in Table 2.1, Reviews for ccosystem models are conducted by the Ecosystem Restoration
Planning Center of Expertisc (ECO-PCX). Reviews for models used to evaluate measures to address
flood damages are conducted by the Flood Risk Management Planning Center of Expertise (FRM-
PCX).

13
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2.3 Problems and Opportunities

The problems associated with the Upper Des Plaines River watershed are system-wide; therefore, a
system-wide approach to FRM and large-scalc restoration of natural ecotypes and hydrology is needed
to develop holistic solutions for the Upper Des Plaines River watershed. The study area, however, is
politically diverse and crosses state boundaries. The devclopment of integrated solutions would be
difficult if not impossible without Federal involvement.

The long and narrow study area includes many smaller tributary watersheds connecting to the
mainstem Des Plaincs River along its length. Flooding along tributaries impacts not only residential,
commercial, industrial, and public structures in the subwatershed, but also along the mainstem.
Similarly, ecosystem habitats within subwatersheds are linked to cach other by their connection to
mainstem habitat. Therefore, the most appropriate approach is a watershed wide definition of problems
and opportunities, guiding the study to formulate plans and consider the interconnected benefits and
impacts throughout the watershed.

This study enables local communitics and agencies to work in cooperation and develop plans that
efficiently use both Federal and non-Federal resources to address identified problems and
opportunitics. The amount of resources available to individual agencies would be ineffective at
addressing problems across the entire watcrshed.

This study works within Corps FRM, ecosystem restoration, and recreation authorities to develop a
Recommended Plan. Unlike a Watershed Study, as authorized by Section 729 of WRDA 1986, this
study will result in a Recommended Plan for implementation.

2.3.1 Problems

Several problems in the study area were identified:

1. Impacts of Agriculture and Development on Natural Hydrology and Processes:
Watershed development, agriculture, and the presence of features that modify the natural hydrology
such as drain tile systems, channelization, bank armoring, low head dams, bridge footings and foreign
debris all have significantly contributed to the degradation of natural palustrine and riverine processes.
Thesc are manifested through poor water and sediment quality, unnatural and crratic stream flows, loss
of instream complexity, unbalanced sediment budgets, disproportion of nutrient influx and uptake,
poor biological intcgrity, and ultimately an overall loss in aquatic diversity.

2. Ongoing and Increasing Flood Risk: Not only are the natural systems affected, but the
changes caused by development have also led to an increase in the frequency and severity of floods in
the watershed. Additionally, the draining of land for agricultural and urban development has reduced
the amount of natural floodplain. Most communities along the Upper Des Plaines River including
Gurmee, Libertyville, Vernon Hills, River Grove, Wheeling, Mount Prospect, Prospect Heights, Des
Plaines, Schiller Park, Franklin Park, Elmwood Park, and Riverside have suffered significant flood
damages in the past.

3. Lack of Open Spaces Available to Natural Plant and Wildlife Communities: As
agriculture and urban communities occupied lands, the natural processes that drive diversity in the
ecosystems they supported were removed or impaired. Additionally, invasive species take advantage
of these modifications, dominating the affected area and inhibiting ecosystem diversity.
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4. Diminished Recreation Opportunities: As open space becomes less available and water
quality decreases, opportunities for recreation within the watershed are diminished. Urbanization and
development impede interaction with the river and nearby lands as human contact with the river is
restricted by impaired water quality and established areas for outdoor activities become less available.

2.3.2 Opportunities

Watershed-wide opportunities exist within the watershed to lessen the effects of the described holistic
problems. These include:

1. Reduce Flood Risk: Reducing the risk of severe and frequent flooding and associated
flood damages can improve the financial security of property owners and local agencies responsible
for maintaining the roads and infrastructure impacted by flood events.

2. Improve the Quality and Increase Acres of Naturally Functioning Ecosystems: The
health of streams, as measured by the Index of Biotic Integrity, declined significantly when the
amount of urban land use measured as impervious cover exceeded 13.8%. The quality of physical
habitat fell below expectations consistent with Clean Water Act goals when impervious cover
excecded 27.1% (Miltner et al 2004). Declining biological integrity was noted in several streams with
suburbanizing watersheds at levels of total urban land use as low as 4% and biological integrity was
maintained where the floodplain and riparian buffer were relatively undeveloped, demonstrating the
impact of urbanization on streams. Miltner (2004) recommends an aggressive stream protection policy
prescribing mandatory riparian buffer widths, preserving sensitive areas and minimizing hydrologic
alteration. As a response to these findings and recommendations, this study affords the opportunity to
determine cffective means for the restoration of the hydrology, hydraulics, and geomorphology. This,
in tum, would restore significant habitat, resulting in increased species richness and abundance in
faunal communities. Incidental to the ecosystem bencfits, the naturalized functions may also provide
flood attenuation, water storage during periods of drought, water quality enhancement and increased
opportunities for recreation.

3. Restore Connections Between Natural Spaces: Reconnecting aquatic and
riparian/buffering habitats will allow for greater interaction between species populations to improve
genetic heterogeneity and provide for dispersal routes of native plant and animal species, while
lessening the adverse effects of sink/source populations of native plants and animals. Four dams
fragmenting the watershed riverine system have been removed, but there are dams that remain along
the Des Plaines mainstem that continue to fragment the system.

4, Improve Water Quality: Improved water quality can enhance both wildlife habitat and
recreational opportunities.

2.3.3 Goals

The Federal (USACE) and non-Federal sponsors” goals and objectives for water resources
implementation studies establish the overall goals for this feasibility study.

The Federal goal of water and related land resources planning is to contribute to National Economic
Development (NED) consistent with protecting the nation’s environment, pursuant to national
cnvironmental statutes, applicable executive orders, and other Federal planning requirements.
Contributions to NED are increases in the net value of the national output of goods and services,
expressed in monetary units. These contributions are the direct net economic benefits that accrue in the
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planning area and the rest of the nation. The non-Federal partners also have FRM goals similar to the
national NED goals.

USACE also has a Federal goal of ccosystem restoration in response to legislation and administration
policy. This goal is to contribute to the nation’s ccosystems or NER by restoring degraded aquatic
ecosystem structure, function, and dynamic processes to a less degraded, more natural condition.
Contributions to NER are increases in ecosystem value and productivity and are measured in non-
monetary units such as acres or linear feet of habitat, increased habitat function, average annual habitat
units, or increased species number or diversity. The study non-Federal partners have general goals for
ecosystem restoration that include both increasing land holdings for ecosystem purposes and
reestablishing natural communities to support sustainable natural areas.

As ateam, USACE and the non-Federal sponsors aim to further the restoration of the Upper Des
Plaines River watershed, harmonizing the benefits of ecosystem restoration and FRM. These two goals
can be met to form a single overall multi-purpose plan.

Study Goal: The primary goal of this study is to determine a cost effective and implementable
plan for FRM and ecological restoration, while considering improvements to water quality and
enhanced recreational opportunities as secondary goals.

Project Goal: The principal goals of a resulting multi-purpose project are: 1) to reduce future
flood risk along the mainstem of the upper Des Plaines River; 2) to reduce future flood risk along
tributaries to the upper Des Plaines River; 3) to restore the environmental integrity and beneficial uses
of the river and its tributaries; and 4) to reestablish hydrology, hydraulics, geomorphology and
appropriatc native vegetation to set the stage for self regulating and sustainable habitats.

2.4 Objectives and Constraints

The problems, opportunitics and goals described above give rise to objectives and constraints which
will inform the planning process. These parameters are specific and measurable and are used to
evaluate the ability of potential measures to resolve identified problems and take advantage of
opportunitics. The NER objectives were developed to set the stage for integrating plan formulation
with USACE policy on appropriate measures that focus on hyvdrology, hydraulics, geomorphology and
native vegetation.

2.4.1 Objectives

Planning objectives were established in concert with the entire study team and in cooperation with
stakeholders. The principal goal of this study is to reduce existing flood risk and prevent increases in
future risk while protecting and restoring the environmental integrity and bencficial uses of the river
and its tributarics. This goal can be accomplished through cooperative, watershed-based cfforts to
identify and incrementally implement multiple projects that cumulatively achieve the following
objectives:

1. Reduction in mainstem flood risk: This objective seeks to build upon the Phase I Study
and the six flood risk reduction projects that were authorized as a result of the study. Only a portion of
mainstem damages will be reduced (approximately 25%) from the implementation of these six
authorized projects. Since significant residual flood risks remain within on the Upper Des Plaines
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River watershed, this study will seek to further reduce residual flood risks. Specific plans will be
developed to address flood damages associated with overbank flooding and transportation delays and
damages along the mainstem Upper Des Plaines River.

2. Reduction in tributary flood risk: This objective seeks to identify and reduce flood risks
associated with tributary flooding. Previous studies concentrated on damages associated with the
mainstem Upper Des Plaines River. Specific plans will be developed to address flood risks associated
with overbank flooding and transportation delays and damages on the tributaries.

3. Naturalize watershed hydrology, hydraulics and geomorphology: This objective secks
to naturalize hydrogeomorphic functions and features for the primary purpose of ecosystem
restoration. Soil structure and composition are an integral part of geomorphology and arc the
functional drivers of any ecosystem. Evident impairment exists throughout the watershed in the form
of drain tile systems, ditches, control structures, dams, bank armoring, stream channelization,
floodplain and wetland filling, ctc. In order to establish sccondary drivers, the impairments to the
primary drivers must be addressed.

4. Increase acreage of native community types: Currcently, very little natural land cover
remains in the 477 square mile watershed and over 90% of the streams have been modified or
channelized. As little as 30% land cover disturbance causes significant impairments to biodiversity,
especially in aquatic systems. To improve the quality of ecosystems on a watershed scale, increases in
native community types should be considered on a large scale.

5. Reduce/control/eradicate non-native plant and animal species: This objective seeks to
remove the adverse effects of invasive and non-native species on native communities. Non-native and
invasive specics, particularly plants, have had significant adverse impacts in the watershed. Typically,
these species gain a foothold and eventually dominate a site due to existing impairments, particularly
hydrologic, soil, or anthropogenic chemical. Once the hydrologic and geomorphic impairments are
repaired, invasive plant species may be addressed quite effectively, often keeping invasive plant
species cover to less than 1% of the site after a period of establishment. This target has been achieved
at several restoration projects in the region. Ongoing monitoring has shown that these projects have
successfully achieved less than 1% invasive species spatial coverage not only upon completion of
construction, but also for as long as 15 years after construction.

6. Increase connectivity of natural areas: This objective secks to increase both riverine
and greenway connectivity. It is well documented that habitat fragmentation leads to many ecological
and biological problems, such as inbreeding, sink populations, food chain collapse, road kill, etc. This
objective should guide measures, altematives and plans to consider removing impediments to faunal
migration and ereating greenways or restoring adjacent parcels to high quality areas to increase the
transfer of native specics and their associated local genotypes.

7. Increase watershed biodiversity: Biodiversity, as defined for restoration purposes, is the
total number of native species, abundance, genetic heterogeneity, and population health of the study
arca’s open lands and stream corridors. Currently, the number of native species within the Upper Des
Plaines watershed is not much different than what historically occurred before disturbance by man,
meaning there are only a few specics that have been completely removed from arca. The vast majority
of the remaining native species are located in small isolated populations. The abundance and health of
the remaining native species/populations have been dramatically reduced and impaired. Dominant land
uses in the watershed support very few native species. Once hydrology, hydraulics, geomorphology
and invasive specics issues are addressed through restoration, these sites would have the potential to
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provide life requisites for vast numbers of native fungi, plant, insect, fish, amphibian, reptile, bird, and
mammal species. The major increases in biodiversity would be detected through increases in
abundance and population health for restored native species on tracts of land that did not previously
contain these species. Any restoration measures, alternatives or plans selected should provide life
requisites for a variety of plant communities providing a diversity of habitat types, which would
facilitate the return of hundreds, if not thousands of native specics to areas once void of their presence.
It is expected, based on previous hydrologic and hydraulic restoration projects that the Chicago
District has implemented, that species start to colonize the site as soon as the impairments to the
functional drivers are disabled. Immediate recolonization of birds and crayfish has resulted through the
disablement of drain tiles within several Chicago District projects. Biodiversity benefits are primarily
expected for those parcels of land that are directly restored; however, spillover effects could be
expected up and downstream for riverine work, and in any natural areas that are adjacent/dircctly
connected to the restored sites.

8.  Preserve existing natural resources: This objective seeks to preserve areas of existing
significant natural resources. This may be accomplished through simple procurement of land,
restoration and management. Adding buffers to existing natural arcas (i.c. riparian corridors) and
avoiding the implementation of FRM plans that change natural land use, will also serve this objective.
The USACE is not able to participatc in ccosystem preservation projects where the sole purpose is the
acquisition of land; however, by working with non-Federal sponsors to restore adjacent lands and
avoid converting land use from its natural statc, this objective would be met.

9. Improve water quality for aquatic organisms: This objective seeks to reduce non-point
source runoff, point source discharges and combined sewer overflows (CSOs). Improved water quality
may result in upgraded water quality use designations throughout mainstem and tributaries of the
Upper Des Plaines River watershed. The USACE is not able to participate in implementation of
projects for the sole purposc of improving water quality or pollution problems where other parties
would have a legal responsibility; however, incidental watcr quality benefits resulting from
implementation of ecosystem restoration or FRM projeets would support this objcetive.

10. Increase open space and recreational opportunities: This objective seeks to incorporate
passive recrcation into ccosystem restoration or flood risk management projects. The USACE is not
able to participate in projects where the sole or primary purpose is recreation; however, wherc
recreational uses would be compatible with the primary purposes, recreational features may be
considered. There may also be an opportunity to crcate active recreational facilities within the
footprint of a flood risk management project.

2.4.2 Constraints

Planning constraints are items of consideration, specific to the study, that limit the planning process
and are used along with the objectives in the formulation and evaluation of solutions. Planning
constraints were identified in concert with the entire study team and in cooperation with stakeholders.
The constraints identified for this study are:

1. Compatibility with multipurpose planning: Through the planning process, mcasures
and plans will be identified to meet the study objcctives. However, while cach measure may mect the
requirements of a single purpose, the measures must not violate additional study objectives.

2. Minimize adverse impacts to hydraulic & hydrologic regimes: Small changes in flood
stages can have significant impacts in the study area duc to the flat topography. Identified measures
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must ensure that implementation will not result in adverse effects or induced damages to other parts of
the watershed.

3. Minimize adverse impacts to local drainage districts: Although flooding resulting from
local drainage issues is not considered in this study, the impacts of proposed measures on existing
infrastructure must be evaluated and avoided.

4. Compatibility with existing development: The majority of the study area is highly
urbanized. Measures and plans must avoid adverse impacts to existing features providing flood risk
management, ecosystem, water quality, and recreation benefits.
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3 Study Area Inventory and Forecast*

3.1 Existing Conditions

A comprehensive inventory of the study area is an essential step in defining the scope of the issues to
be addressed. The inventory is also used to identify and evaluate appropriate measures to address the
identified problems and opportunities.

In general, elevations used in this study are in North American Vertical Datum (NAVD) 1988.
However, the mainstem hydraulic model and several tributary models were developed using National
Geodectic Vertical Datum (NGVD) 1929. Some existing FEMA floodplain maps use NGVD 1929 and
the models have been extensively verified in their accuracy within this datum. Therefore, the hydraulic
and economic modelis for these streams were maintained in NGVD 1929 and data used from these
models for the design of features were carefully reviewed and converted for NAVD 1988. The NAVD
1988 will be used in the design of all recommended features as required by ER 1110-2-8160, Policies
for Referencing Project Elevation Grades to nationwide Vertical Datums. Within this watershed, the
diffcrence between NVGD 1929 and NAVD 1988 is approximately 0.3 feet. Sce Appendix A
(Hydrology and Hydraulics) and Appendix D (Civil Design) for further discussion of elevation data.

The study team developed the following inventory of physical, ecological, and cultural resources to
guide the study process. Sections 4 and 5 discuss the development of quantifiable FWOP conditions
for each primary study purpose.

3.1.1 Physical Resources
3.1.1.1 Climate

The climate in northeastern Illinois and southeastern Wisconsin is classified as humid continental,
characterized by warm summcrs, cold winters, and daily, monthly, and yearly fluctuations in
temperature and precipitation. Average annual rainfall is usually between 30 to 40 inches per vear,
with greater amounts falling between April and August. Annual seasonal snowfall averages
approximately 28 inches. Early spring floods occur when snow accumulations extend into a period of
increasing temperatures that result in melting. If extensive melting of accumulated snow occurs when
soils are already saturated, the associated runoff increases dramatically because of the large area of
impervious surfaces located within the basin, which are largely a result of urban development.

3.1.1.2 Bedrock Stratigraphy

The oldest rocks found on Earth are of the Precambrian period, which can be located in and around the
Chicago area and are approximately 1-1.5 billion years old. This stratum of rock occurs from depths
ranging from 2,500 to 5,500 fect. The only Precambrian rock present at the surface in the Upper Des
Plaines River basin are glacial erratics, igneous and metamorphic rocks transported by glaciers from
the north found in glacial drift. Overlying the Precambrian stratum is the Cambrian System, which is
also deeply buried. The next layer is Ordovician System in which strata range from 1,100 to 7,000 feet
thick. There are few isolated areas where the glacial till of the basin lies directly over the Maquoketa
Group (Om) (Scales Shale, Fort Atkinson Limestone, Brainard Shale, Neda Formation) of the
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Cincinnatian Series. The majority of the glacial drift within the Upper Des Plaines River basin overlies
the Silurian System. Silurian rocks are predominantly dolomite. The Silurian System consists of the
Alexandrian Series (Edgewood & Kankakee Dolomites) and the Niagaran Series (Joliet, Waukesha &
Racine Dolomites). Bedrock is not exposed at the surfacc within the Upper Des Plaines River basin.

The underlying bedrock forms a series of valleys, lowlands and uplands. These formations were
probably formed and in plaec before the eontincntal glaciers encroached over the arca. The bedrock
valleys include important and productive aquifers, formed from the deposition of sand and gravel
when the valleys were buried from proceeding glacial activities. The current river course flows in a
perpendicular direction relative to the buried valleys. Within the watershed, the depth of the bedrock
below the ground surface ranges from as much as 400 feet in the northern area to less than 25 feet at
the southern end.

3.1.1.3 Glacial Stratigraphy

The study area has been impacted by four major glaciation events, lasting from approximately 1.6
million to 10,000 years ago. The last major glacial advance was called the Wisconsinan cycle and
evidence of its existence is prominently displayed throughout the study area. Glaciers sculpted the
underlying landscape by abrasion, erosion and deposition. Continental glacicrs, such as the types of
glaciers that passcd over the study arca, tended to produce a more rounded topography, by scraping
away at the bedrock in some areas and depositing the accumulated debris in other areas. The
deposition of accumulated materials by glaciers is referred to as glacial drift, which can be further
identified by how and where it was depositcd. The two general categories of drift are referred to as till
and outwash.

The underlying bedrock of the study area is covered by various depths of a complex layering of beds
and lenses of outwash with different layers of till left by surging and retreating glaciers. In addition,
the study arca is laced with several clustered end moraines (ridges left by retreating glaciers), which
are oriented in a north-south direction that roughly parallels the shore of Lake Michigan as shown in
Plate 3. The importance of glacial history is the profound effect that the deposited drift had on the
arca’s moderm and moderately productive soils. These deposits range from 20 to 35 feet thick and
some extend down to bedrock. The parent material for soils in this area are loess (windblown silt) and
till, mainly a compact matrix of clay, silt and sand mixed with other larger sized grains.

3.1.1.4 Soils

There are 13 soil associations found within the study arca as shown in Plate 4 and of these, the most
widespread are the Morely-Markham-Ashkum (30%), Urbanland-Markham-Ashkum (18%) and
Elliott-Ashkum-Varna (14%). Typically, these soil associations are slowly permeable and can be
subject to hydric conditions. Higher frequencies of wetlands and poorly drained soils, along with the
most agriculturally productive soils, occur in the northern portion of the study area. The moderately
slow permcability exhibited by many soils in the agricultural and urbanized portions of the study arca
create conditions conducive to flooding and standing water during periods of high water table or heavy
precipitation. Many soils in Cook County were modified by human activities and are overlaid by a few
feet of miscellaneous fill and/or regraded top soil. Additional discussion of the soils and subsurface
conditions can be found in Appendix G (Geotechnical Analysis).
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3.1.1.5 Hydrology, Hydraulics & Land Use

The study area includes the mainstem of the Des Plaines River and all tributary streams above the
confluence with Salt Creek, encompassing a portion of four counties including Kenosha and Racine
counties in Wisconsin and Lake and Cook counties in lllinois. The Upper Des Plaines River watershed
is approximately 477 square miles with 133 square miles in Wisconsin and 344 square miles in
Illinois. The watcrshed is aligned primarily along a north-south axis with a length of approximatcly 60
miles and average width of 8 miles. Elevations in the Upper Des Plaines River watershed upstream of
Salt Creek vary from nearly 900 to 600 fecet NAVD88. From the junction with Salt Creek in Illinois
upstream to the junction with Root River in Wisconsin, the Des Plaines River rises 76 feet over 86
miles for an average gradient of 1.1 ft/mi.

Historically, the Des Plaines River system was a narrow elongated depression within the late
Wisconsinan Age glacial drift. The Upper Des Plaines River, from the confluence of Salt Creek
northward, was very shallow and averaged about 30 feet wide with banks of accumulated sediments
and soils and covercd with aquatic vegetation. As European scttlement increased, the watershed was
stripped of natural plant communities, initially due to agricultural practices. Streams became more
entrenched and began to exhibit signs of altered hydrology with increased peak flows and reduced
base flows. Land use in many arcas of the watershed was gradually converted to urban and suburban
use dominated by rooftops, pavement and other impervious surfaces. Table 3.1 below shows a
breakdown of existing land use based on data collected by SEWRPC and Northern [llinois Planning
Commission (NIPC), now the CMAP. Data in the table reflects land use in 1995 and 20C1. Plate 5
illustrates existing land use across the watershed. As of 1995, land use in the Wisconsin portion of the
watershed consisted of 68.3% agriculture, 14.7% open space, and 11.8 % urban. As of 2001, land use
in the 1llinois portion of the watershed consists of 57.4% urban, 23% open space, and 19.6%
agriculture. These landscape-scale changes in land-use, and subsequent hydrologic and hydrantic
alterations, contribute to increased flooding and subsequent flood damages, decreased habitat quality,
degraded water quality and reduced specices richness.

Table 3.1 — Land Use in the Upper Des Plaines River Watershed, 1995 and 2001

Resident single & multi-family dwellings 96,614 151 32%
Commercial retail and general merchandise 14,371 22 5%
Industrial manufacturing, warchousing, efc. 15,197 24 5%
Public govermment, education, hospital, etc. 9,514 15 3%
Infrastructure roads, railroads, utilities, eltc. 16,724 26 5%
Recreational patks & fields 30,612 48 10%
Agricultural farmland 77,970 122 26%
Open vacant previously developed land 288 0.5 <1%
Forest/grassland forest, prairie, grasslands 24,556 38 8%
Wetland wetlands 12.887 20 4%
‘Water open water 6,776 11 2%
Total 305,508 477 100%

Source: Northern Iilinois Planning Commission (NIPC, now CMAP) and SWRPC
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Development and agricuiture in the Upper Des Plaines River watershed have altered the natural
hydrologic regime. An increase in impervious areas has increased the average daily and peak flows.
This trend can be shown through long term stream gage data. There are eight stream gaging stations
currently operating within the study area as shown in Table 3.2 and Plate 6. Historically, there were an
additional 20 stream gages that were located along the mainstem Des Plaines River and tributaries, but
these gages are no longer in service.

The longest continuously operating gage is USGS gage number 05532500, Des Plaines River at
Riverside, IL, located just downstream of the study area. This gage has been continuously recording
since 1914, Annual flow statistics are shown in Table 3.3 below. As shown in the table, average daily
flows in the Upper Des Plaines River have steadily increased with watershed development.

Table 3.2 - USGS Stream Gages Currently Operating in the Upper Des Plaines River Watershed

. b . J ; From To
05527800 [ Des Plaines River at Russell, IL 123 662.00 4/2/1960 current
03528000 | Des Plaines River ncar Gurnee, IL 232 650.30 1/11/1946 current
05529000 | Des Plaines River near Deg Plaines, IL 360 626.31 7/4/1938 current
05532500 | Des Plaines River at Riverside, IL' 630 594.68 5/14/1914 current
05527950 | Mill Creek at Old Mill Creek, IL 61 668.00 3/31/1960 current
05328500 | Buffalo Creek near Wheeling, IL 19.6 658.60 3/15/1953 current
03529500 | McDonald Creek ncar Mt Prospect, IL 7.93 638.12 3/15/1953 current
05530000 [ Weller Creck at Des Plaines, IL 13.2 634.02 2/19/1951 current

"Note — Des Plaines River at Riverside, IL is located just downstream of study area. This gage was moved approximately 400
feet in January of 2011. While the relocation does not affect flow measurements, measured stages are impacted. Adjustments
to account for changes in stage have been caleulated to provide continuity.

Table 3.3 — Annual Flow Statistics at USGS Gage 05532500, Des Plaines River at Riverside, IL

LY ) cfs yvear
1944-1956 0.5 6,510 1948
1957-1966 0.0 380 5,950 1957
1967-1976 20 598 5,460 1972
1977-1986 48 670 6,360 1985
1987-1996 126 723 9,770 1987
1997-2006 101 695 6.990 1997

A number of flow modifications including dams, channel modifications, and rcservoirs have been
constructed over the past century. Table 3.4 lists the existing major watershed modifications and the
years the projects were completed. Plate 7 shows the locations of the projects within the watershed.
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Table 3.4 - Existing Major Watershed Modifications within Upper Des Plaines River Watershed

Chamnel Modification (Hofmann Dam to Notth Ave.) 8§ miles 1932
Channel Modification (Upstrearn of Wadsworth Rd.) 0.3 miles 1933
Ryerson Dam downstreamn of Deerficld Rd. (RM 78.6) 2 ft 1956
Dam near Armitage Ave. (RM 51.5) 2 ft 1957
Berm at Big Bend Lake (RM 66.1 to 66.5) 0.4 miles 1978
Levee at North Libertyville Estates (RM 91.1 to 90.2) 1 mile 1999
Des Plaines River Hofmann Dam Replacement (RM 43.5) 12 ft 1950
Hofmann Dam Notching (RM 43.5) 12 ft 2012
Dam #4 upstream of Higgins Rd. (RM 59.5) 2 ft 1922

Dam upstrcam of Touhy Ave. (RM 61.2) 2 ft

Dam downstream of Dempster St. (RM 63.5) 2 ft

Dam #2 downstream of Euclid Ave. (RM 69.0) 4l

Dam #1 downstream of Hintz Rd. (RM 73.5) 41t

Wright Dam upstream of Half Day Rd. (RM 83.4) 21t
Indian Creck Channel Modification at Forest Lake 0.3 miles 1996
Heritage Park Reservoir 151 ac-ft 1982
. Buffalo Creek Reservoir 700 ac-ft 1990
Buffalo-Wheeling Creck Diversion Channel 0.2 miles 1999
Strum Subdivision Buyouts & Modifications Varies 1999
White Pine Ditch Reservoir 50 ac-ft 1986
MecDonald Creek Lake Ardington Reservoir 540 ac-ft 1990
Crumley Basin 40 ac-ft 1969
Waller Croek Wilke-Kirchoff Reservoir 100 ac-ft 1973
Clearwater Park Reservoir 160 ac-ft 1977
Mounnt Prospect Reservoir 130 ac-ft 1978
CUP O'Hare Reservoir 1050 ac-ft 1998
Willow-Higgins Creck Touhy Avenue Reservoir 1,178 ac-ft 2004
Willow-Higgins Reservoir 1200 ac-ft 2005

Willow-Higgins Channel Improvement 1.0 mile
Crystal Creck Lake O'Hare Rescrvoir 1120 ac-fi 1965
Crystal Creek Channel Improvements 0.5 miles

Silver Creek ]aek B. Williams Rescryoir 245 ac-ft 1990
Silver Creek Reservoir 500 ac-ft 1992

All dams currently present within the study area are low-hcad, run-of-the-river type structures. They
were originally designed to maintain a minimum channel depth during low flows for water quality and
recrcational purposes. Several were once used as fords across the river for livestock and early
automobiles. These dams do not possess any appreciable impoundment charaeteristics that contribute
to flood risk management (FRM).

Channel modifications and reservoirs were constructed within the study area to combat flooding caused
by urban development. Despite the presence of these structures, flooding continues to pose significant
risk to the communities of the Upper Des Plaines watershed as described further in Section 4.

The baseline conditions for the Phase II Study include the implementation of FRM projects
recommended by the Phasc I study and authorized for constmetion under Section 101 of WRDA 1999.
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Although the six projects, if fully implemented, would reduce flood damages in the watershed, it was
estimated during the Phase I Study that even with construction of the recommended projects
constructed, there is a significant residual flood risk in the watershed. Additional discussion of the
Phase I authorized projects is included in Section 4.

The hydrology of the Upper Des Plaines River watershed in Illinois has been modeled using the
USACE Hydrologic Engincering Center’s HEC-1 hydrologic model. The mainstem model was
originally developed during the Phasc I study. The baseline hydrologic conditions of this model werc
based on land use mapping for 1995 conditions, and the future conditions were based on predictions of
land usc changes in 2010. In order to ensure the mainstem hydrologic model is representative of
current and future conditions for this Phase II study, a detailed analysis consisting of extending and
updating the four mainstem gage records for urbanization and reservoir construction and comparing
frequency analysis results with that used to calibrate the Phase I mainstem H&H models was
performed. The analysis showed that, while there were minor changes, there is not a statistically
significant change in the flow data; therefore the mainstem models from the Phase I Study are still
valid for use in hydrologic analyses for the Phase II Study. A summary of the analysis and a white
paper documenting the analysis are included in Appendix A (Hydrology and Hydraulics).

Table 3.5 shows peak flood flows by frequency as computed by the mainstem HEC-1 model for 1995
baseline conditions, which includes the implementation of FRM projects authorized from the Phase 1
study. These results represent baseline conditions on the mainstem for this Phase II study.

Table 3.5 — Peak Flows Computed by Mainstem HEC-1 Model, Baseline Conditions
Peak Flow at USGS Ga oe (cfs)

99% 323 782 2,005 2.874

50% 624 1,262 2,604 4.540
20% 1,230 2,152 3,535 5821
10% 1,727 2,898 4,138 6,643
4% 2,468 3,991 4,974 7.588
2% 3,086 4741 5,594 8.225
1% 3,773 5,586 6.075 8,726
0.2% 5,580 7,853 7,386 10,098

The hydraulics of the mainstem Upper Des Plaines River was modeled using the USACE Hydrologic
Engineering Center’s HEC-2 hydraulic model. This model was also originally developed for the Phase

I study.

Both mainstem models have undergone extensive calibration and review by both the IDNR and the
Federal Emergency Management Agency (FEMA). Review and updates have occurred during the
Phase I study, design of Phase I projects, and a full remapping of the floodplain that was completed
along the mainstem Des Plaines River. These models are also used as the regulatory models for the
watershed.

A series of new hydrologic and hydraulic models were developed for 15 of the tributaries in the basin.
In order to allow the new more detailed tributary models to be incorporated into the mainstem model,
HEC-1 was used to model the hydrology of the tributaries. The hydraulic models were developed from
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newly surveyed geographic and cross-section data using USACE Hydrologic Engineering Center’s
River Analysis System (HEC-RAS). Previously developed hydrologic and hydraulic models of the
Wisconsin tributaries and the Upper Des Plaines River mainstem in Wisconsin used Hydraulic
Simulation Program FORTRAN for the hydrologic analysis and HEC-2 for the hydraulic analysis.
These existing models were used to extend the study area to the northern end of the Des Plaines River
watcrshed.

Several study partners participated in the development of the models. Table 3.6 lists the tributaries
from upstream to downstream and the agencies responsible for developing models.

Table 3.6 — Hydrologic and Hydraulic Models

righton Cree, enosha 20
Dutch Gap Canal Kenosha SEWRPC 2003
Salem Branch Kcenosha SEWRPC 2003
Ummamed Tributary No. 6 Kenosha SEWRPC 2003
Kilbourn Road Ditch Kenosha SEWRPC 2003
Newport Drainage Ditch Lake LCSMC 2008
Mill Creck Lake LCSMC 2008
Buli Creek Lake USACE 2005
Indian Creek Lake USACE 2007
Buffalo Creek Lake/Cook IDNR 2006
McDonald Creek Cook USACE 2008
Weller Creck Cook USACE 2004
Farmer-Prairie Creek Cook IDNR 2003
Willow-Higgins Creek Cook CCHD 2005
Sitver Creek Cook USACE 2007
Des Plaines River Mainstem Lake/Cook USACE 1999

3.1.1.6 Fluvial Geomorphology & Topography

Landforms and topography were created by the erosional and depositional processes of glacial activity
and flowing rivers. Plate 8 shows how the streams and rivers of the upper Des Plaines River system
have influenced topography after the glaciers retreated about 10,000 years ago. The isolated
depressions arc scattered across the area. These depressions, combined with a general lack of an
extensive drainage network, strongly influence soil development and drainage. Rivers flowing across
the landscape generally increase in size and merge with other rivers. The network of rivers formed is a
drainage system, which is dendritic in this watershed due to the regional topography and underlying
geology. Rivers and streams are not only conduits of water, but also of sediment that the water
entrains from working the land. As the water flows, it is able to mobilize sediment from the channel,
banks and floodplain and deposit them at different points downstream. The rate and amount of
sediment transport depends on the availability of sediment, particle size and stream discharge. One of
the most evident instances of this is where a bank erodes on one side of the stream and a bar forms on
the opposite side. This process is called cut and fill alluviation, and without it, the diverse habitat
mosaic of the floodplain and river channel would not exist. Therefore, natural erosion and deposition
processes are quite important and should not be halted if the goal is to preserve biodiversity. Excessive
erosion due to increased discharge from urbanized areas may require engineered solutions.
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3.1.1.7 Air Quality

The IEPA and the WDNR list nonattainment area designations for counties in Illinois and Wisconsin,
respectively, which do not meet the National Ambient Air Quality Standards (NAAQS). Cook County
and Lake County in Jllinois and Racine County and Kenosha County in Wisconsin are moderate
nonattainment arcas for ozone. Cook County and Lake County in Illinois and Racinc County in
Wisconsin are nonattainment areas for PM2.5 (particulate matter with a diameter equal or less than 2.5
microns). Nonattainment areas are regions within the country where the concentration of one or more
criteria pollutants exceeds the level set as the federal air quality standards. Particulate concentration
and ozone trends are generally downward, but are still elevated in the study area, and are often above
the national standards. The national standard for PM-2.5 is 35 ng/m3 (24 hour average) and 15 pg/m3
as an annual mean, while the national standard for ozone 0.075 ppm (8 hour average) and 0.12 ppm (1
hour average).

3.1.2 Ecological Resources

The ecology of the watershed has been severely impacted since the late 1800s through human
modifications to land use, hydrology and stream channels. Typical of highly urbanized and
agricultural areas, human modification to the landscape has ncgatively affected and altered the surface
and ground water processes. Accordingly, a large portion of the native floral and associated faunal
communities have been lost. Only 9% of the current land use is natural open space; however, most of
these areas have become degraded and overrun by non-native and invasive plant species. Riverine
communities are valued as “moderately to highly degraded” through fish community assessment. The
riverine system is also fragmented by 21 dams and structures, negatively affecting riverine community
diversity. In comparison, there is much greater diversity in the unfragmented reaches beyond the most
downstream dam. Illinois and Wisconsin have 36 bird, 3 reptile, 1 amphibian, 5 insect, 5 fish, 4
mussel, and 31 plant species listed as threatened or endangered. A detailed description is presented in
the following sections.

Before European settlement, the Upper Des Plaines River and associated streams had catchments fully
covered with native vegetation. As with most natural processes in the region and elsewhere, human
modifications to landscape vegetation negatively affect and alter the natural hydraulics and hydrologic
regime of wetland and riverine systems. Accordingly, a large portion of the native vegetation and
associated faunal communities have been lost to agricultural, urban or industrial conversion. Most
historic records suggest that there were four major types of plant communities present in the study
area: prairic, savanna, woodland, and wetland. The communities that were once located within the
study arca are described in detail below. Table 3.7 provides a summary of all community types present
in the Upper Des Plaines watershed.
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Table 3.7 — Plant Community/Habitat tvpes of the Upper Des Plaines River Watershed

Ge

dr5 MESIC, MESIC, Wet-Imesic; wet

Prairie Flat- lo mid-slopes, adjacent to wetlands
Savanna East and north facing slopes dry-mesic; mesic, wet-mesic; wet
Riparian dry-mesic; mesic; wet-mesic; northern flatwoods
Woodland - - -
Floodplain mesic; wet-mesic; wet
Wetland Isolated depression / marsh; shrub swamp; calcareous floating mat
floodplain depression fen: graminoid fen; sedge meadow; seep
- Stream medium gradient; low gradient
Riverine n n 0 n
River medium gradient; low gradient
Lake glacial; artificial
Other Ponds vernal; artificial
Ruderal (human induced) urbanland; cropland; pastureland; successional fields

Four of the above listed communitics provide habitat associated with a distinct plant community. The
two most dominant types of habitat were oak savanna and pratrie, with lesser amounts of woodland
and wetland. Wetland communities include restored wetland areas such as mitigation banks.
Development has led to significant changes in the plant communities. Table 3.8 describes the degree
of changes to the native communities from pre-European settlement to present. By far the most
dramatic change has been the loss of prairic and savanna in both Wisconsin and Illinois. As wild fires
were suppressed as part of the expansion of human settlement, savanna and prairie were either
converted to agricultural uses or were allowed to succeed to woodland. The vast majority of the
remaining areas designated as prairie or savanna is of poor habitat quality and requires restorative
actions.

Table 3.8 — Plant Community Change From Pre-European Settlement to Present Conditions

1800s Present 1800s k Present

Prairie 26% 5.3% 34% 9%
Savanna 17% 0.0% 27% ~0%
Woodland 43% 5.6% 13% 18%
Wetland 14% 8.0% 26% 6%

The ecological resources of the Upper Des Plaines River watershed are described below by vegetation
cover type. A deseription of the dominant vegetation and associated animal species that occupy them
are presented to paint a picture of the degraded current conditions. Please note that the plant scientific
names were used for the first reference of each species, but were not used for each successive
reference. Also, scientific names were not listed for non-plant species because there is more consensus
among researchers and professionals on the use of common names for these species. The descriptions
are focused on remnant high quality arcas left in the watershed, since this quality is what should be
aimed for in recommending restoration plans. The Upper Des Plaines River watershed is quite
degraded, with only 38,500 acres of natural arca left, 9% of the total watershed acres. Of these aeres,
528 arc constdered high quality or remnant, and the remaining arca is dominated by invasive and non-
native plant specics. The 528 acres of high quality, remnant parcels are not targeted for restoration, but
are used as reference sites to calibrate habitat suitability models.
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3.1.2.1 Prairie

Prairie communities are dominated by grass species and are likely the result of frequent fires, which
retard the growth of woody species and allow the development of a rich assortment of deep-rooted
herbaceous species. Prairie communities were able to establish on a wide variety of soil types. There
are 18 acres of high-quality prairiec remnants located within the study area. A few degraded prairie
remnants cxist along railroad right-of-ways. Disturbance to prairie communities includes lack of fire,
conversion to agricultural and farm uses, habitat fragmentation, cstablishment of invasive species and
altered hydrology and water quality. Prairie habitats within the study area can be further characterized
as dry-mesic prairie, mesic prairie, wet-mesic prairie and wet prairie based on topographical location,
soil type and moisture. In larger intact sections of prairic, community subtypes would seamlessly
interweave with one another to form wetland prairie complexes depending on the level of moisture.

Dry-mesic prairie: Dry-mesic prairic communities previously occurred on crests and upper
slopes of major moraines with well-drained and somewhat permeable soils of moderate water-holding
capacity. No arcas of high-quality dry-mesic prairic have been identified from the study arca. Listed
specics are not associated with dry-mesic prairies. Community synonyms of the dry-mecsic prairie
include dry fine-textured-soil prairie (Chicago Wildemess) and Midwest dry-mesic prairie (The Nature
Conservancy). The drv-mesic prairics are experiencing an encroachment of invasive species and
opportunistic woody plants which are shading out herbaceons prairie plants. Degraded conditions
within the study area due to fire suppression and fragmentation have invited non-native and invasive
species such as common teasel (Dipsacus laciniatus), Queen Anne’s lace (Daucus carota), wild
parsnip (Pastinaca sativa), white and yellow sweet clover (Melilotos sp.), Hungarian brome (Bromus
inermis), and Kentucky blue grass (Poa pratensis), which collectively have outcompeted and inhibited
the establishment of native species. Dry-mesic prairies used for agricultural purposes in the past suffer
from legacy effects of high nutrient levels which enabled the establishment of many non-native and
invasive species adapted to such conditions and thus have outcompeted native plants adapted to low
nutrient levels.

Mesic prairie: Mesic prairie communities occur on crests of the landscape between dry-mesic
prairie and wet-mesic prairie. Soil moisture is intermediate, moderately well drained and often
saturated for short durations throughout the growing period. There are 11 acres of high-quality mesic
prairie identified within the study area, totaling 4% of the high-quality mesic prairie in the state of
Illinois. High quality remnants possess high species richness, from 100 to 130 species found in small
parcels. Anthropogenic disturbances and potential restoration activities for the mesic prairie
community arc consistent with other prairie community types. Animal species associated with mesic
prairic include the Franklin’s ground squirrel, bobolink and meadowlark. Illinois statc listed specics
associated with mesic prairie include small sundrops (Oenothera perennis), mountain blue-eyed grass
(Sisyrinchium montanum) and possibly ear-leaved fox glove (fomanthera auriculata). The Wisconsin
state endangered loggerhead shrike is associated with the prairie community type. Community
synonyms of the mesic prairie include mesic fine-textured-soil prairie (Chicago Wilderness) and
Central mesic tallgrass prairie (The Nature Conservancy). Most mesic prairie areas within the
watershed have succeeded into degraded woodlands comprised of invasive and opportunistic woody
and herbaceous vegetation including common buckthom (Rhamnus cathartica), white mulberry
(Morus alba), box elder (Acer negundo), multiflora rosc (Rosa multiflora), European highbush
cranberry (Viburnum opulus), Japancse honeysuckle (Lonicera japonica), garlic mustard (4/fiaria
petiolata), and Japanese knotweed (Polygonum cuspidatum). Other areas have experienced an invasion
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of non-native leguminous species such as crown vetch (Securigera varia), bird’s foot trefoil (Lotus
corniculatus), and black locust (Robinia pseudoacacia), which have carpeted large acreages of prairie
habitat and enriched the soil with excess nitrogen that favor the establishment of other non-native and
invasive species adapted to high-nutrient conditions.

Wet-mesic prairie: Wet-mesic prairie communities occur between mesic prairie and wet prairie.
Soil moisture is intermediate, poorly drained, with shorter inundation periods than wet prairic
communities. There are 2.6 acres of high-quality wet-mesic prairie identified within the study area,
totaling 2% of the high-quality wet-mesic prairie in the statc of Illinois. Wet-mesic prairie and wet
prairie would typically be found adjacent to or intermingled with sedge meadows, marshes and fens
forming a mosaic of communities across the landscape. Anthropogenic disturbances and potential
restoration activities for the wet-mesic prairie community are consistent with other prairie community
types, although altered hydrology does pose a larger threat to this system then dry prairie community
types. The federally-endangered prairie-fringed orchid (Platanthera leucophaea) is associated with
wet-mesic prairie. llinois state listed species include white lady’s slipper (Cypripedium canadidum)
and queen of the prairic (Filipendula rubra). Community synonyms of the wet-mesic prairic are
Central wet-mesic tallgrass prairie (The Nature Conscrvancy). Most of the wet-mesic prairics within
the study area have been heavily impacted by stormwater runoff from urban and agricultural lands
allowing sedimentation, altcred hydrologic conditions, and high nutrient and sodium inputs to
significantly alter soil structure and chemistry. Most of these arcas are now occupied by monospecific
stands of the invasive species reed canary grass (Phalaris arundinacea), common reed (Phragmites
australis), and purple loosestrife (Lythrum salicaria), which have eliminated or significantly reduced
native species richness. Encroachment of opportunistic and invasive woody species are also creating
stands within the prairie including sandbar willow (Salix inferior), gray dogwood (Cornus racemosa),
quaking aspen (Populus tremuloides), smooth arrow-wood (Viburnum recognitum), and glossy
buckthom (Frangula lanceolata).

Wet prairie: Wet prainie communities occur on poorly drained and slowly permeable soils.
There are 4.3 acres of high-quality wet prairie identified within the study area, totaling 2.4% of the
high-quality wet prairie in the state of Illinois. Wet prairie would typically be found adjacent to or
intermingled with wet-mesic prairie, sedge meadows, marshes and fens forming a mosaic of
communities across the landscape. Anthropogenic disturbances and potential restoration activities for
the wet prairie community are consistent with other prairie community types, although altered
hydrology does pose a larger threat to this system then dry prairie communities. The federally-
endangered prairie-fringed orchid is associated with wet prairie. Within 1 mile of the study area
boundary, a population of the Illinois state endangered American slough grass (Beckmannia
syzigachne) occurs in a wet pratrie community. Community synonyms of the wet-mesic prairic include
wet fine-textured-soil prairie (Chicago Wilderness) and Central wet-mesic prairie / cordgrass wet
prairie (The Nature Conservancy). Areas within the study area have become invaded with
monospecific stands of common reed, reed canary grass and cattail (7ypha sp.) with encroaching
stands of opportunistic and invasive woody species including sandbar willow, quaking aspen, and
glossy buckthorn. Agricultural drain tiles are known to exist in wet prairie and other communities and
have disrupted the natural hydrologic regimes that wet prairie specics depend on, creating drier
conditions where the drain tiles exist and unnaturally flooding areas where drain tile water is directed.
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3.1.2.2 Savanna

Savanna communities are typically a mix of forest and grassland species, described as an intermediate
community type between closed canopy forcsts and open prairic. Features that are characteristic of
savannas include open-canopied structures, canopy dominance by a few species of oak, ground cover
usually rich in species associated with tall grass prairie and fire dependence. Impacts to savanna
communitics includc habitat fragmentation and fire suppression, which have caused a shift in species
composition within this community type. The absence of a natural fire regime has allowed woody
growth to crowd out the herbaceous cover and to change the structure and composition of savanna
communities to more of a typical forest community. Very little savanna occurs in the study area and
high-quality areas do not remain. Savanna restoration efforts should focus on removal of
subcanopy/shrub growth and non-native species and establishment of a managed fire regime.
Although state listed species are not associated with the savanna community, species richness has a
tendency to be higher in transitional habitats. Subclasses of savanna communities within the region of
assessment can be characterized as dry-mesic savanna, mesic savanna, wet-mesic savanna and wer
savanna based on soil type and moisture.

Dry-mesic savanna: Dry-mesic savanna communities would have been located on well-drained
sites exposed to periodic fire. High quality dry-mesic savanna areas do not remain in the study area.
The lack of regular or periodic fire allows woody undergrowth to crowd out herbaccous vegetation and
convert the community to forested or woodland. Other possible disturbances to the dry-mesic savanna
community include grazing pressure and invasive species cstablishment. Animal species associated
with dry-mesic savanna include castern bluebird, redheaded woodpecker, field sparrow, fox squirrel
and prairie deer mouse. Illinois state listed species associated with the dry-mesic savanna community
include veery, Swainson’s hawk, hoary elfin and the federally endangered Kamer blue butterfly.
Community synonyms of the dry-mesic savanna include dry-mesic fine-textured-soil savanna
(Chicago Wilderness) and North-central bur oak openings (The Nature Conservancy). Nearly all dry-
mesic savanna communities within the study arca arc now degraded successional woodlands with very
low native specics richness. Fire intolerant woody species such as green ash, sugar maple, common
buckthorn and non-native honevsuckle species (Lonicera sp.) have shaded the once open canopy that
herbaceous savanna flora depend on.

Mesic savanna: Mesic savanna communities were located adjacent to prairie groves on level to
slightly rolling terrain and along riparian segments. Mesic savanna communities arc one of the rarest
presettlement floral communitics in the Midwest and high quality areas are currently absent from the
study area. Mesic savannas are highly dependent on fire and easily affected by human activities. Two
degraded areas remain in the study area and appear to have strong potential for restoration. Animal
specics associated with mesic savanna include silvery blue butterfly, redheaded woodpecker, easten
bluebird, northern flicker, eastern kingbird, black-billed cuckoo, and blue-winged warbler. The Iilinois
state threatened pale vetchling (Lathyrus ochroleucus) occurs in the mesic savanna remnant areas.
Community synonyms of the mesic savanna include mesic fine-textured-soil savanna (Chicago
Wilderness) and North-central bur cak openings (The Nature Conservancy). Most mesic savannas
within the study area have impenctrable thickets of the invasive common buckthorn, do not support
new generations of oak (Quercus sp.) and hickory (Carya sp.) species, and lack or contain only small
patches of remnant herbaceous savanna flora.
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Wet-mesic and wet savanna: Wet-mesic and wet savanna communities were located adjacent to
streams and according to historical records along the mainstem Des Plaines River. Wet-mesic/wet
savanna communities are very similar to mesic savannas in terms of rarity and fire dependence. Wet-
mesic/wet savanna remnants arc currently absent from the study area. Subsequent to fire suppression,
wet-mesic/wet savanna communities would have rapidly converted to floodplain forests. Animal
species associated with wet-mesic and wet savanna include hobomok skipper and silvery checker spot.
Illinois state listed species associated with wet-mesic/wet savannas include Kirtland’s water snake,
sharp-shincd hawk and, also the newly federally-listed candidate species, eastern massasauga.
Community synonyms of the wet-mesic/wet savanna include wet-mesic fine-textured-soil savanna
(Chicago Wildcmess) and Bur oak terrace woodland (The Nature Conservancy).

3.1.2.3 Woodland

Plant communities dominated by woody vegetation resulted from a certain level of protection from the
intensity and frequency of pre-European settlement fires, which allowed the development of structural
and compositional features characteristic of forests. Forests primarily exist along slopes, ravines and
floodplains and other protected areas. Disturbance to forest communities includes habitat
fragmentation, establishment of invasive species, altered hydrology and water quality, and fire
absence. Dircct habitat degradation is typically associated with overgrazing by not only domesticated
livestock but also native deer.

Common insect specics associated with forest habitat are the giant swallowtail, northern pearly eve,
Appalachian eyed brown, and Juvenal’s dusky wing. Common amphibian and reptile specics
associated with forest habitat include the blue-spotted salamander, Cope’s grey treefrog, eastern gray
treefrog and the brown snakc. Common mammal species associated with forest habitat include hoary
bat, silver-haired bat, eastcrn chipmunk, gray and fox squirrels, southem flying squirrel, woodland
vole, and gray fox. Common bird spccies associated with forest habitat include Cooper’s hawk, wild
turkey, great horned owl, redheaded woodpecker, northern flicker, bluejay, black-capped chickadee,
least flycatcher. Tree dominated habitats within the region of assessment can be further characterized
as dry-mesic forest, mesic forest, wet-mesic forest, mesic floodplain forest, wet-mesic floodplain forest,
wet floodplain forest, and northern flatwoods based on topographical location, soil type and moisture.

Dry-mesic forest: Dry-mesic forest communities arc located on the Upper slopes and ridges of
dissected terrain bordering the Des Plaines River and its major tributartes. Since oak specics can
tolerate a higher level of fire disturbance than other canopy species, this community is primarly oak
dominated. In Illinois, there are 111 acres of high quality dry-mesic forest located in the study area,
which is approximately 8% of the total undegraded dry-mesic forest remaining in the state. Fire
absence and over grazing are the leading causes of degradation in this forest community, and as a
result, cover is shifting from oak to other substratum spccies such as sugar maple. Illinois state listed
endangered species associated with the dry-mesic forest community are the northern cranesbill
(Geranium bicknellii), the sharp-shinned hawk, veery and brown creeper. Two Wisconsin state listed
threatened species associated with the dry-mesic forest are the Acadian flycatcher and ccrulean
warbler. Community synonyms of the dry-mesic forest include dry-mesic woodland (Chicago
Wildemess) and white oak-red oak dry-mesic forest (The Nature Conservancy). Fire mtolerant woody
species such as green ash, sugar maple, common buckthorn, and non-native honeysuckle specics
(Lonicera sp.) have established within this community and are preventing favorable oaks and other
fire tolerant trees from establishing along with their associative conservative flora.
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Mesic forest: Mesic forest communities arc located along lower slopes, in ravines, on higher
terraces of the major streams and tributaries, and occasionally as isolated remnants of former larger
blocks of forest. The mesic forest community is relatively rich, at times with no truc dominance
displayed by one species. The wood thrush and ovenbird are characteristic bird species of the mesic
forest. Sources of ecological disturbance arise from grazing pressure, habitat fragmentation from urban
development and invasive species. In addition, the cffect of firc absence is similar to the dry-mesic
forest in the reduction of oak and the increase in the frequency of sugar maple. An overabundance of
decr, as in most other communities, has also significantly decreased the number of conservative and
rarc flora that occur within this babitat such as large-flowered trillium (7rillium grandiflorum), white
baneberry (Actaea pachypoda), and dwarf raspberry (Rubus pubescens). In Illinois there are 115 acres
of high quality dry-mesic forest located in the study area, approximately 4.5% of the total undegraded
dry-mesic forest remaining. Species listed as threatened or endangered by the state of Illinois
associated with the mesic forest community within the study area are the northem grape fern
(Botrychium multifidum), pretty sedge (Carex woodii), pale vetchling, millet grass (Milium effusum),
black-seeded nice grass (Orvopsis racemosa), downy Solomon’s seal (Polygonatum pubescens), dwarf
raspberry (Rubus pubescens), American dog violet (Viola conspera), hairy white violet (Viola
incognia), the sharp-shinned bawk, veery and brown Creeper. Community synonyms of the mesic
forest include North-central maple-basswood forest (The Nature Conservancy).

Wet-mesic forest: Wet-mesic forest communities are not identified in the study area, nor does
the community appear to be mentioned as a separate continuous community in this region. However,
some small, degraded, localized examples are present in forested areas where drainage 1s particularly
poor. Poor drainage in these areas is probably a result of a slowly permeable subsoii horizon and
seepage that may contribute to locally saturated soils. Chicago Wildemess recognizes this community
as very different in structure, function and composition as compared to floodplain forests. Common
species associated with wet-mesic forests include swamp white oak, shagbark hickory, white ash and
wetland adapted sedges and ferns. State listed species are not associated with the wet-mesic forest
community within the study arca.

Mesic floodplain forest: Mesic floodplain forest communities arc located on high terraces
adjacent to rivers and streams. Flood frequency and duration are shorter than wet-mesic or wet
floodplain forests. The less intensive flood regime allows a more diverse species component for mesic
floodplain forest communities. Changes in the hydrologic regime of the watershed have increased the
frequency and depth of floodwater, which has resulted in a less diverse plant community for impacted
mesic floodplain forests. Two sites, totaling 63 acres, have been located as high quality mesic
floodplain forests within the study arca. Swollen sedge (Carex intumescens) is an Illinois state listed
species associated with the mesic floodplain forest cornmunity within the study area.

Wet-mesic floodplain forest: Wet-mesic floodplain forest communities are located along
terraces adjacent to nvers and streams. Relative to flood frequency and duration, wet-mesic floodplain
forest communitics are intermediate of mesic and wet floodplain forests. Although the wet-mesic
floodplain forest community has fewer drier species than a mesic floodplain forest, the understory is
more species rich and structurally well developed. Changes in the hydrologic regime of the watershed
have increased the frequency and depth of floodwater, which has resulted in a less diverse plant
community for floodplain forests. Other impacts to this community include high intensity grazing and
invasive species colonization. High quality remnants of this community have not been discovered in
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the study area. Animal species associated with wet-mesic floodplain forests include the Federally-
listed candidate massasauga rattlesnake, also the barred owl, red-shouldered hawk, Acadian flycatcher,
yellow-throated vireo and prothonotary warbler. Illinois and Wisconsin state listed snake species
within the study area is the Kirtland’s water snake. Community synonyms of the wet-mesic floodplain
forest include Central green ash-elm-hackberry forest (The Nature Conservancy). The invasive garlic
mustard (A/liaria petiolata) has almost entirely colonized the understory of this community; some
areas to the cxclusion of native flora.

Wet floodplain forest: Wet floodplain forest communities are located within floodplains
adjacent to the river and associated streams. Wet floodplain forests are flooded for portions of the
year, typically in the spring and late winter. Generally, species richness is less in areas of intensc
flooding and as a result, wet floodplain forests have fewer tree species then the other subtypes of
floodplain forest communities. Changes in the hydrologic regime of the watershed have increased the
frequency and depth of floodwater. Other impacts to this community include high intensity grazing
and invasive species colonization. Exotic species found in this community are similar to wet-mesic
floodplain forest. High quality remnants of this community have not been discovered in the study area.
Animal species associated with wet floodplain forests include the Federally-listed candidate
massasauga rattlesnake, also the barred owl, red-shouldered hawk, Acadian flycatcher, yellow-
throated virco and prothonotary warbler. State listed species associated with this community are not
found within the study arca. Community synonyms of the wet floodplain forest include Central green
ash-elm-hackberry forest (The Nature Conservancy). Wet floodplain forest communities within the
study arc either void of herbaceous vegetation or only allow for the establishment of non-native and
invasive species as more frequent and intense floods from urban development inhibit establishment of
native flora and significantly decrease the function of floodplain forests.

Northern flatwoods: Northern flatwood communities are located in level and terraces that occur
on impervious subsoil horizons (claypans) and have seasonally wet and dry soils. Small depressions
on relatively flat landscapes will hold standing water for portions of the year forming a mosaic of wet
and dry areas within the flatwoods community. The herbaceous diversity associated with flatwoods is
dependent on periodic fires. There are 34 acres of high quality northern flatwoods identified from a
single site located within the study area. This site represents 64% of the known high quality northern
flatwoods throughout the state of Illinois. Disturbance to northern flatwoods communities include
absence of fire, grazing pressure, invasive species establishment and altered hydrologic regime.
Altered hydrology has changed the duration and frequency of flooding within these communities.
Animal species associated with northemn flatwoods include Appalachian eved-brown butterfly, blue-
spotted salamander, tiger salamander, wood frog, tree frog, spring peeper, chorus frog, wood duck,
solitary sandpiper, and redhcaded woodpecker. Plant specics associated with the northern flatwoods
community within the study arca and designated as Illinois state listed species are the Tuckerman’s
Sedge (Carex tuckermanii), downy willow herb (Epilobium stricturm) purple fringed orchid
(Platanthera psycodes), dwarf raspberry {(Rubus pubescens), American dog violet (Viola conspera)
and hairy white violet (Viola incognia). Community synonyms of the northem flatwoods include
northern flatwood forest (Chicago Wildemess) and northern flatwood (The Nature Conservancy).

3.1.2.4 Wetland

The low-lying arcas where water either inundates or saturates the soil for portions of the year and the
vegetation is dominated by hydrophytic specics are considered wetland communities. Wetlands can be
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found along side streams and rivers and situated in isolated depressions. There are 149 acres of high-
quality wetland areas located within the study area, mostly mesic floodplain forest, sedge meadow,
calcareous floating mat and marsh. Overall, the study area within Iilinois contains 12,140 acres of
wetland, mostly consisting of marsh habitat. Disturbances to wetland communities are mainly linked
to altered hydrology by anthropogenic development, which results in increased sedimentation, erratic
hydrology, agricultural practices and invasive species infestation. Wetland habitats within the region
of assessment can be further characterized as mesic prairie, wet prairie, floodplain forests, marsh,
shrub swamp, bog, calcareous floating mat, gramminoid, sedge meadow, calcareous seep and seep
based on topographical location, soil type and moisture. In larger intact sections of prairie, community
subtypes would seamlessly interweave with one another depending on moisture level to form wetland
prairie complexes. Great egret are [llinois and Wisconsin state listed as threatened in the study area
and are associated with wetland communities.

Marsh: Marsh communities are characterized as having water at or near the surface during most
of the growing season and being dominated by herbaceous vegetation. There are 13 acres of high-
quality marsh identified within the study area, totaling 0.6% of the high-quality marsh in the statc of
Illinois. Marsh would typically be found adjacent to or intermingled with wet prairic and sedge
meadows. Disturbance to marsh communities is mainly linked to increased sedimentation, erratic
hydrology, agricultural pollution input and establishment of invasive species. Most species currently
within the study area are invasive and form monocultures within the marsh; these species include
common reed, cattail, purple loosestrife, and reed canary grass. Lack of fire has also allowed woody
species such as green ash (Fraxinus lanceolata) and sandbar willow (Salix inferior) to inhabit this
community and decrease native species richness. Marsh restoration efforts should include maintaining
and improving natural hydrologic cycles and removal of invasive species. Animal species associated
with marsh communities include broad-winged skipper; purplish copper; Illinois state listed
Blanding’s turtle; muskrat; Illinois state listed yellow-headed blackbird; least bittern; sora; Virginia
rail; map turtle; green heron and central mudminnow. Illinois state listed plant species associated with
marsh communities listed include beaked sedge (Carex rostrata); marsh specdwell (Veronica
scutellata) and Scirpus hattorianus. Within 1 mile of the study area boundary, a population of the
Illinois state endangered Crawford’s sedge (Carex crawfordii) was recently discovered in two disjunct
marsh communities. Community synonyms of marsh include basin marsh and streamside marsh
(Chicago Wildemess) and Bulrush~cattail-burreed shallow marsh, Midwest mixed emergent deep
marsh, River bulrush marsh (The Nature Conservancy).

Shrub swamp: Shrub swamp communities are characterized as having at least 50% cover of
shrub species. High quality shrub swamp areas are not identified in the study area; however, shrub
swamp communities intermingle with marsh, sedge meadow and secp communities forming diverse
complexes. Many species associated with shrub swamps also occur in other wetland communities.
Activities which degrade shrub swamp communities are shared by other wetland communities. Animal
species associated with shrub swamp include Acadian hairstreak, silvery checkerspot, common
vellowthroat, willow flycatcher, woodcock and vellow warbler. State listed species are not specifically
associated with the shrub swamp, although the swollen sedge (Carex infumescens) is found in a mixed
shrub swamp/marsh habitat within 1 mile of the study area boundary. Community synonyms of shrub
swamp communitics include wet-mesic fine-textured-soil shrubland (Chicago Wilderness) and
Dogwood-mixed willow shrub meadow (The Nature Conservancy).
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Bog: Bog communities are characterized as acid peatlands, mostly oligotrophic (poorly nutrient fed) in
Iilinois. Bogs are located within the Morainal Section of the Northeast Moraine, are hvdrologically
isolated and fed by precipitation. Bog communities do not exist in the study area, although high-
quality bogs occur to the west within the adjacent Fox River drainage system. Animal species
assoeiated with bog communitics include witlow flycatcher and yellow warbler. Although no bog
communities occur in the study area, two bogs in Lake County, Illinois occur within 1 mile of the
study area boundaries. Numerous [ilinois state listed species are associated with bog habitat. These
include larch (Larix laricina); high-bush blueberry (Vaccinium corymbosum); dwarf birch (Betula
pumila); three-seeded bog sedge (Carex trispermay; rusty cotton grass (Eriophorum virginicum); alder
buckthorn (Rhamnus alnifolia); inland shadbush (Amelanchier interior); red-berried elder (Sambucits
pubens); white beak rush (Rhynchospora alba); large cranberry (Vaccinium macrocarpon); round-
feaved sundew (Drosera rotundifolia); and cord root sedge (Carex chordorrhiza).

Fen: Fen communities are characterized as calcareous peatlands. Fens are fed by mineral rich
groundwater discharge. Fens can form when groundwater emerges from the edges of moraines usually
in a basin, but some form on the sloping edges of the moraines. Species that oecur in fens are typically
specialized to live in the alkaline conditions created by the amount of groundwater discharge. Fens are
most common within the adjacent Fox River drainage system. Two subtypes of fens occur or
previously occurrcd in the study area, calcareous floating mat and gramminoid fen.

Calcareous floating mat: Calcareous floating mat communities are located as a buoyant mat of
scdge accumulated peat usually over a pond or lake. Firc helps maintain the herbaccous (sedges and
grasses) structure of the community. There are 16 acres of high-quality calcarcous floating mat
identified in the Illinois portion of the study arca, totaling 10% of high-quality calcarcous floating mat
in the state. Disturbance of these communitics include polluted runoff from roads and developed arcas
and altered hydrology through artificial drainage systems. Altered nutrient dynamics from increased
urban and agricultural development has introduced increased amounts of nitrogen and phosphorus,
allowing for higher productivity in invasive species and their establishment within the study arca. One
animal species associated with calcareous floating mat 1s the swamp sparrow. Plant species associated
with the calcareous floating mat community listed as threatened or endangered in the State of Illinois
include downy willow herb (Epilobium strictum), bog bedstraw (Galium labradoricum), common bog
arrow grass (Triglochin maritimumy), and little green scdge (Carex viridula). Community synonyms of
calcareous floating mat include Midwest calcareous floating mat (The Nature Conservaney).

Graminoid fen: Graminoid fen communities are located along a slope or as an elevated island in
the middle of either marsh or sedge mcadow. Firc helps maintain the herbaceous (sedges and grasses)
structure of the community. There is 0.1 acre of high-quality graminoid fens identified in the Illinois
portion of the study area, totaling 0.08% of high~quality calcarcous floating mat in the state.
Graminoid fens are composed of a mix of prairie, sedge meadow, and seep species. Disturbanee to this
community include fire deprivation, grazing pressure and altered hydrology through artificial drainage
systems. Eutrophication within the study arca allowed for the dominance of a fewer number of taller
herbaceous and woody vegetation where the fens would otherwise have been dominated by a diverse
assemblage of native short vegetation with low nutrient levels. Animal species associated with the
graminoid fen include Baltimore checkerspot, mulberrywing skipper, swamp metalmark, elfin
skimmer and Nanothemis bella. A plant species associated with the graminoid fen community listed as
threatened in the state of Illinois is the slender bog arrow grass (Triglochin palustris). Graminoid fens
host a variety of rare and unique species. Efforts should focus on preserving the last remnants of this
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community and identifying areas where these formerly existed for restoration purposes. Community
synonyms of graminoid fen communitics include Cinquefoil-sedge prairic fen (The Nature
Conservancy).

Sedge meadow: Sedge meadow communities are characterized as sedge dominated grasslands,
typically located adjacent to wet prairie and marsh communitics. Soils are saturated throughout most
of the year and shallowly inundated for short periods. Fire helps maintain the herbaceous structure of
the community, allowing the sedges to build hummocks (mounds), dominated by Carex stricta. There
are 50 acres of high-quality sedge meadow identified in the Illinois portion of the study area, totaling
7.3% of high-quality sedge meadow in the state of 1llinois. Disturbances to this community include
fire depravation, grazing pressure, altered hydrology, cxcessive siltation from agricultural practices,
and invasive species infestation. Most sedge meadows within the study area are currently occupied by
reed canary grass and purple looscstrifc. Animal species associated with sedge meadow habitats
include Baltimore checkerspot, eyed brown, black dash skipper, dion skipper, American bittern,
sandhill crane, scdge wren, swamp sparrow and pygmy shrew. Plant species associated with the sedge
meadow community listed as threatened or endangered in the statc of Illinois include the beaked
sedge. The federally-endangered prairic white-fringed orchid and federally-listed candidate castern
massasauga is also associated with sedge meadow. Community synonyms of the sedge meadow
community include lake sedge meadow and tussock sedge wet meadow (The Nature Conservancy).

Seep: Seep communities are located along lower slopes of moraines, ravines and terraces. Seeps
are characterized as small areas where ground water slowly discharges to the surface. The boundary of
the seep is delincated by the area of saturation of the soil. There are different tvpes of seeps depending
on the type of material the ground water flows through. Possibly two subtypes of seep occurs in the
study area, scep (ncutral) and calcarcous scep. Because of the small arcas designated as scep
communities, seeps are generally seen as inclusions contained in other larger habitats such as sedge
meadows, marshes, forests, fens and wet to wet-mesic prairie. High quality seep communities are not
identified in the study arca. Disturbance to this community include altered hydrology, cxcessive
siltation from agricultural practices, grazing pressure and invasive species infestation. Animal species
associated with the secp habitat include brook stickleback (Culaea inconstans) and mottled sculpin
(Cottus bairdii) (when seeps collect into runs flowing into headwater strcams). State listed species arc
not speeifically associated with the seep community. Community synonyms of the seep community
include neutral secp (Chicago Wildemess) and Skunk cabbage seepage meadow (The Nature
Conscrvancy).

Calcareous seep: Calcareous seep communities are located at the base of river valley walls and
moraines and sometimes occur within fen communities. Many species associated with fens are found
within the calcarcous seep community. High quality calcareous seep communities are not identified in
the study area. . Animal species associated with the calcareous secp include the federally-endangered
Hine’s emcrald dragonfly, also the pickerel frog and blacknose dace. State listed species are not
specifically associated with the seep community. A community synonym of the seep community is
Cinquefoil-sedge prairie fen (The Nature Conservancy).

3.1.2.5 Riverine

The riverinc community consists of small to medium sized strcams that flow into the mainstem Des
Plaines River. Most of the stream miles are fairly flat. These segments are sluggish flowing, have
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substrates primarily of sand and silt, and have aquatic macrophytes as the main structure of habitat.
Other stream miles have some slope and do exhibit some riffles of small cobble and gravel. These
segments have more hydraulic diversity, have substrates primarily of sand and gravels, and have
woody debris, undercut banks, small riffles and shallow pools as the main structure of habitat.

Riverine structure and function of the Upper Des Plaines River watershed are severely impacted based
on observations and data from surveys performed for this study and past surveys. Most of the river and
strecam miles have been modified. Low gradient streams are casily degraded through anthropogenically
sourced sediment deposition and decreased water quality. Human activities in the watershed (e.g.
agriculture, residential, and industrial development), have caused changes in riverine structure and
function and decreased overall riverine species richness. To further compound the effects of land use
change, direct impacts to channel morphology, instream habitat complexity, side strcam vegetation,
and hydraulic regimes have completely compromised the pre-European riverine ecology of the Upper
Des Plaines River system. The construction of dams has prevented the recolonization of fishes and has
disallowed genetic flow between fish populations.

In 2002, 43 native species of fishes were found, 23 less than the reconstructed pre-settlement fish
assemblage. One species not native to the Upper Des Plaines River system, redear sunfish (Lepomis
microlophus), and four specics not native to the North American continent, common carp (Cyprinus
carpio) goldfish (Carassius auratus), tinfoil barb (Barbonymus schwanenfeldii) and sailfin catfish
(Prerogloplichthys disjunctivis), were also collected. The Index of Biotic Integrity (IBI) developed by
the IEPA was utilized to assess biological integrity. IB] scores ranged from 0 to 44, with most in the
range classified as “limited aquatic resource”. Although some of the stations in the Upper watershed
received higher IBI scores, overall scores were similar in the agricultural arcas of Wisconsin and the
urbanized arcas in Illinois. The Qualitative Habitat Evaluation Procedure (QHEI) developed by the
Ohio Environmental Protection Agency was utilized to assess riverine habitat quality. The average
QHEI score of 44 classifies the Upper Des Plaines River system as a “moderate aquatic resource” in
terms of riverine habitat. Fish and habitat survey results suggest Newport Ditch, Kilbourn Road Ditch,
Brighton Creck, Bull Creek, Center Creek and the Upper reaches of the Des Plaines River
subwatersheds as high restoration prioritics. See Appendix C for a morc detailed discussion of riverine
quality and a list of fish species.

3.1.2.6 Other

Lake: Lake comnumities arc characterized by open water and arc located in pothole depressions
left by the last retreating glacier. Lakes are typically deeper and larger (>20 acres) than ponds.
Thermal stratification may occur depending on lake depth. The depth of the water prohibits
colonization of most rooted plant specics. High quality lake communities do not occur in the study
area, although, there are 502 acres of degraded lake habitat in the study arca. Disturbances to lakes arc
causcd by artificial drainage, anthropogenic recreational use, septic and sewer contamination, siltation
from agricultural practices and vegetation removal. The Illinois statc listed endangered grass-leaved
pondwceed (Poramogeton gramineus) is associated with lake communities. Two other plant species
that arc lllinois state listed as endangered and found within 1 mile of the study boundary arc the fern
pondweed (Potamogeton robbinsii) and white-stemmed pondweed (Potamogeton praelongus). Illinois
state listed cndangered fish specics include pugnose shiner (Notropis anogenus), blackchin shiner
(Notropis heterodon), blacknose shiner (Notropis heterolepis), banded killifish (Fundulus diaphanus),
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and the Towa darter (Etheostoma exile). A community synonym of the lake community is glacial
(kettle) lake.

Pond: Pond communities are characterized by shallow water and are less than 20 acres in size.
There are no high-quality pond communities, although, there arc 468 acres of degraded pond habitat in
the study area, mostly located in the northem half of the study area. Disturbances to pond communities
are caused by artificial drainage, grazing pressurcs, siltation from agricultural practices in surrounding
landscape and establishment of invasive species. There are around 1,412 acres of artificial ponds in the
study area such as sewage lagoons, excavated and impounded ponds. In general, artificial ponds have
little value as habitat and are not considercd in this study.

Cultural: Cultural communities are directly influenced and controlled by human activities.
Examples are cropland, pasture, artificial lakes and ponds, tree plantations, urban parks and
recreational areas. Around 57% of the land located within the study boundary can be classified as
cultural habitat.

3.1.2.7 Threatened & Endangered Species

Threatened and endangered species are discussed in this section by habitats. A complete list of
threatened and endangered species is found in Appendix C. Preliminary coordination with the USFWS
and plan formulation methodologies have recognized and considered threatened and endangered
species from the study’s onset. USFWS participated early in the planning process as a cooperating
agency and has therefore provided significant input on the plan formulation. Formulation was formally
reviewed and critiqued by the agency through a Fish & Wildlife Coordination Act Report.

The following Federally-listed species and their critical habitats are identified by the USFWS as
occurring within Cook and Lake Counties, Illinois and Kenosha County, Wisconsin:

Kenosha County

The County Distribution of Federally-listed Threatened, Endangered, Proposed and Candidate Species
was reviewed for Kenosha County by the Chicago District. The following Federally listed species and
their critical habitats are identificd by the USFWS as occurring within Kenosha County:

e Northern long-eared bat (Myotis septentrionalis) — Proposed as Endangered — Hibernates
in caves and mines - swarming in surrounding wooded arcas in autumn. Roosts and
forages in upland forests and woods

e  Whooping crane (Grus americanus) — Non-essential experimental population — Open
wetlands and lakeshores

e Eastern prairie fringed orchid (Platanthera leucophaea) — Threatened — Wet grasslands
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Lake County

The County Distribution of Federally-listed Threatened, Endangered, Proposed and Candidate Species
was reviewed for Lake County by the Chicago District. The following Federally listed species and
their critical habitats are identified by the USFWS as occurring within Lake County:

o Piping plover (Charadrius melodus) — Endangered — Wide, open, sandy beaches with very
little grass or other vegetation

o Eastern massasauga (Sistrurus catenatus) — Candidate — Graminoid dominated plant
conmunities (fens, sedge meadows, peat lands, wet prairies, open woodlands, and
shrublands)

o Kamer blue butterfly (Lycaeides melissa samuelis) - Endangered — Pine barrens and oak
savannas on sandy soils and containing wild tupines (Lupinus perennis), the only known
food plant of the larvae

e Eastem prairie fringed orchid (Platanthaera leucophaea) ~ Threatened — Moderate to high
quality wetlands, sedge meadow, marsh, and mesic to wet prairie.

o Pitcher's thistle (Cirsium pitcheri) — Threatened — Lakeshore dunes
Cook County

The County Distribution of Federally-listed Threatened, Endangered, and Candidate Species was
reviewed for Cook County by the Chicago District. The following federally listed species, their status,
and critical habitat are identified by the USFWS as occurring with Cook County:

e Piping plover (Charadrius melodus) — Endangered — Wide, open, sandy beaches with very
little grass or other vegetation

o Eastern massasauga (Sistrurus catenatus) — Candidate — Graminoid dominated plant
communities (fens, sedge meadows, peatlands, wet prairics, and shrublands)

e Hine’s emerald dragonfly (Somatochlora hineanay ~ Endangered ~ Spring fed wetlands,
wet meadows, and marshes

e Eastem prairie fringed orchid (Platanthera leucophaea) — Threatened — Moderate to high
quality wetlands, sedge mcadow, marsh, and mesic to wet prairie

e Leafy-prairie clover (Dalea foliosa) — Endangered — Prairie remnants on thin soil over
limestone

e Mead’s milkweed (4dsclepias meadii) — Threatened — Late successional tallgrass prairie,
tallgrass prairic converted to hay meadow, and glades or barrens with thin soil

3.1.3 Cultural & Archeological Resources
3.1.3.1 Prehistoric Archeological Sites
Most prehistoric sites in the Upper Des Plaines River watershed, with the exception of megafauna and

paleo-indian sites, occupy high or well-drained ground, in areas unlikely to be affected by flood
control or ecosystem restoration measures. Areas recommended for prairie restoration were selected to
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avoid known prehistoric archeological sites. A number of burial mounds and hilltop cemeteries were
reported during the last half of the 19™ century, and were subsequently destroyed by urban
development and gravel mining; these included occupation sites at the Robinson Reserve Forest
Preserve (11-Ck-2, 3, 4), Late Archaic burials at Half Day (11-L-64), Russell/Rosecrans (11-L-65, 11-
L-85), and the Kennicott Mounds (1 1-Ck-671) at EImwood Park. Conventional archaeological survey
in wetlands is difficult or impossible, but construction monitoring in wetlands will be undertaken, in
view of the number of mammoth and mastodon finds from Kenosha County wetlands.

The two miles of floodplain immediately south of Wadsworth Road in Lake County contain 23 known
sites. Surveys of this area were done by McGimsey/King/Wiant in 1986 and Lurie/MARS Inc. in 1989
for a wetland demonstration project developed by The Wetlands Initiative.

Cook County Forest Preserve land at Big Bend Lake in Des Plaines was once part of the De Mayorga
farm; in the 1890s Joseph De Mayorga had a large collection of prehistoric tools from a multi-
component prehistoric site (11-Ck-93) on his property. The Mayorga farm parcel is of particular
interest because of the large number of stone tools found there. This site was probably part of a cluster
of sites; its exact location is uncertain, and it appears to have been destroyed by Illinois Tollway
construction.

3.1.3.2 Historic Archeological Sites

There are a number of historic sites in the Upper Des Plaines River watershed. In Illinois on the Des
Plaines River just southeast of downtown Libertyville prior to 1906 was the White Sulphur Springs;
this may have been a medicinal spa in the late nineteenth century, and has probably becn obliterated
by modem construction. At Forest Park, the Forest Home cemctery was the site of a Potawatomi town
and cemetery in the 1830s; a collection of Native American artifacts from this site is on display at the
Forest Park Public Library. In close proximity to Mill Creek near Millbum are two pre-Civil War mill
sitcs and the Millburn Cemetery. Millbum Cemetery was moved to its present location in the mid-
1860s, and is of local and state-wide significance

In Wisconsin, an 1878 atlas shows the Bristol Mineral Springs now known as the Bristol Soda
Springs, which is currently a spa and tourist attraction on the south bank of the Des Plaines River
about 1 mile southwest of the Woodford railroad station. Bain Station was a railroad depot in the late
19" and early 20" centuries; this sitc was just north of present Pleasant Prairic Power Station and just
south of the power station’s landfill, about 1%z miles east of Pleasant Prairie; named for Bain Wagon
Works of Kenosha. The Hercules Powder Company operated a powder mill at Pleasant Prairie during
1899-1930. The plant closed in April-May 1930; structures and rail spur werc removed sometime
before 1958. The powder mill is said to have occupied a square-mile complex southwest of town;
however, the 1905 USGS topographic map shows a large building at the end of a railroad spur about %
mile west-northwest of Pleasant Prairie, on a sitc now occupied by a post-1960 residential subdivision.

3.1.3.3 Megafauna and Paleo-Indian Sites
Wetlands in northeastern Illinois have potential to contain manunoth or mastodon bones associated
with Paleo-Indian tools. At least ninc mastodon finds arc known from Cook, McHenry, Lake, Kane,

and DuPage counties in northeastern Illinois. There have becn numerous finds of mammoth or
mastodon in southeastern Wisconsin (all associated with marshes); portions of the Des Plaines River
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watershed were topographically similar to extreme southeastern Wisconsin 12,000 years ago. Palco-
Indian campsites arc known from moraine crests in the Des Plaines valley, and more arc probably
buried under later alluvium in floodplains.

Wetlands in southeastern Wisconsin are likely to contain megafauna remains, including mammoth
bones associated with Paleo-Indian tools. There have been over 30 accidental finds of mammoth or
mastodon in Kenosha County, all associated with marshes. Kenosha County was about 30% marsh
12,000 years ago, and has yvielded more mammoth/mastodon finds than any other county in the United
States. Palco-Indian people lived near the moving glacier and were butchering mammoth, musk ox and
caribou (at the Schaefer, Mud Lake, Fenske, and Hebior sites) in Kenosha County 12,500 ycears ago.
Paleo-Indian campsites are known from moraine crests; the Lucas site (47-Kn-226) lies ncar Plcasant
Prairic, the multi-component Chesrow site (47-Kn-40) lies south of Kenosha, and morc are probably
buried under later alluvium in floodplains.

3.1.3.4 Historic Structures

There arc numerous historic structurcs within the Des Plaines watershed. In Illinois, properties listed
on the National Register of Historic Places occur at Millburn (Millburn Historic District); at Deerfield
(Ryverson Conservation Arca Historic District); at Mettawa (Adlai Stevenson Farm); at Des Plaines
(Des Plaines Methodist Campground); at Maywood (Masonic Temple, Maywood Fire Department,
and 13 historic houses); at River Forest (River Forest Historic District); at Riverside (Riverside
Landscape Architecture District); and at Lyons (the Hofmann Tower, on the river at Barry Point
Road). At Forest Park and River Forest the Des Plaines River runs through the historic Forest Home
and Waldheim cemeterics. There is potential for additional historic structures at Aptakisic, Druce
Lake, Half Day, Des Plaines, Franklin Park, Gurnee, Wheeling, Russell, and Wadsworth.

In Wisconsin, propertics listed on the National Register of Historic Places occur at Kenosha (Civic
Center, Library Park, and Third Avenue historic districts); and at Racine (Sixth Street, Northside, Old
Main Street, and Southside historic districts); and at Union Grove (Southern Wisconsin Center for the
Developmentally Disabled). There is potential for additional historic structures at Brighton, Bristol,
Paddock Lake, Paris, Pleasant Prairie, Salem, Salem Oaks, and Woodworth.

3.1.3.5 Social and Economic Setting

The major portion of the project study area lics within the Chicago metropolitan arca and has moderatce
to high housing values and income levels, a diverse ethnic demographic composition that is
predominately Caucasian, and good recreational facilities. The most densely populated areas are
located in Cook County. Municipalities that lic in or intersect the watershed have a total cstimated
2010 population of approximately 500,000. Municipalities in Lake County that lie in or intersect the
watershed have an estimated 2010 population of approximately 350,000. Municipalitics in Kcnosha
and Racine Counties that lic in or interscct the watershed have an estimated 2010 population of over
100,000. Recent population growth has been greatest in Kenosha and Racine Counties (11.4%) as
compared to Lake County (3.2%) and Cook County (-1.3%) from 2000 to 2010. Thesc trends are
projected to continuc to at least 2020 (Table 3.9).
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In 2005, median housing values and household incomes for the project study area were moderate to
high. In Kenosha and Racine Counties, these values ranged from $108,000 (Kenosha) to $159,800
(Pleasant Prairie) for housing, and $41,902 (Kenosha) to $62,8356 (Pleasant Prairie) for median
household income. For Lake County, these values ranged from $118,200 (Waukegan) to $823,300
(Mecttawa) for housing and $42,335 (Waukegan) to $158.990 (Riverwoods) for median houschold
income. For Cook County the median housing values ranged from $105,400 (Maywood) to $386,600
(River Forest) and median household income from $40,050 (River Grove) to $89,284 (River Forest).

Much of the land adjacent to the Des Plaines River in Illinois is owned by the Lake and Cook County
Forest Preserve Districts. These lands are maintained principally as plant and wildlife preserves. As
such, they provide major aesthetic, picnicking, hiking, and recreational opportunitics to the
communities within the project study area.

Current and projected population data for 43 primary Des Plaines River communitics is shown in
Table 3.9. The five communities affected by Des Plaines River overbank flooding having the greatest
populations as of 2010 are Arlington Heights (74,620), Des Plaines (56,551), Mount Prospect
(54,482), Park Ridge (36,983), and Gurnee (30,772).

3.1.4 Hazardous, Toxic, and Radioactive Wastes (HTRW)

The preliminary hazardous, toxic, and radioactive waste (HTRW) investigations included a
preliminary screening followed by full Phase I investigations. The HTRW site screening is included in
Appendix H. The preliminary site screening, completed in March 2010, assessed whether FRM and
ecosystem restoration sites considered for implementation during alternative development were
enrolled in any regulatory remedial program. Data obtained from the IEPA, the WDNR, and the
USEPA suggested that none of the sites under investigation were currently, or had previously been,
enrolled in any regulatory remedial program. Due to the limited scope of the preliminary HTRW
screening, Phase I HTRW investigations were recommended for project sites recommended for
implementation during the final stages of the feasibility study.

Phase I HTRW investigations for all rccommended sites have been completed in accordance with ER
1165-2-132 and are included in Appendix H. A list of unresolved issues, short-term actions, and future
project recommendations to resolve potential environmental concerns are provided and included in
Scction 9. Sites with known HTRW concems were avoided. Potential risks associated with unknown
recognized environmental concerns werce considered in the development of project cost contingencies.

3.1.5 Water Quality

The Des Plaines River watershed is generally characterized as impaired in terms of water quality.
Section 303(d) of the Clean Water Act requires that all states maintain and publish lists of impaired
waterways, watcrs that do not meet water quality standards set by those states. Water quality standards
and characterizations are prepared independently for the Illinois and Wisconsin portions of the
watershed by the IEPA and WDNR, respectively.
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3.1.5.1 Illinois

In Illinois, the Upper Des Plaines River and tributaries are classified as general use water bodies by the
IEPA. The general use water quality standards apply to almost all waters of the state and are intended
to protect aquatic life, wildlife, agricultural, primary contact, secondary contact, and most industrial
uses. The general use standards are also designed to ensure the aesthetic quality of the aquatic
environment and to protect human health from disease or other harmful effects that could occur from
ingesting aquatic organisms taken from surface waters.

Aquatic life use assessments in streams are typically based on the interpretation of biological
information, physiochemical water data, and physical habitat information. The assessment of primary
contact use is based on fecal coliform bacteria data. The assessment of fish consumption use is based
on water body-spccific fish-tissue data and resulting fish-consumption advisories issued by the Fish
Contaminant Monitoring Program. Public and food processing water supply is only assessed in water
bodies where the use is currently occurring (as evidenced by the presence of an active intake).

Various portions of the study area in Illinois have been assessed for all or some of their designated
uses. Mill Creek, Indian Creek, Buffalo Creek, Willow and Higgins Creeks, and the Des Plaincs
mainstem are listed as impaired strcams in the [EPA 2006 Integrated Water Quality Report and 303(d)
list (IEPA 2006) duc to an inability to achieve the applicable general use water quality standards. Mill
Creek and Bull Creek have been assessed for aquatic life use and fully support this function. Smaller
systems, including McDonald, Silver, Crystal, and North Mill Crecks have not been assessed by IEPA.

Some segments of the Des Plaines River do not support the aquatic life, fish consumption, or primary
contact designated uses. The potential causes for aquatic life impairment include elevated levels of
chlornide, nitrogen, phosphorous, total dissolved and suspended solids, zinc, and silver; excessive
sedimentation and siltation caused primarily from combined sewer overflows municipal point source
discharges, urban runoff, storm sewers, highway/road/bridge runoff, site clcarance and land
development, hydrostructure flow regulation; and the presence of sediment contaminated with various
chemicals. Sediments with elevated concentrations of mercury and PCBs of unknown origin have
resulted in fish consumption advisories in several reaches of the study area. Elevated levels of fecal
coliform, resulting from combined sewer overflows, urban runoff, and storm sewers have impaired
primary contact recreation uses in many areas.

Willow Creek is an aquatic life impaired waterway due to the presence of elevated levels of
phosphorous and dissolved solids from municipal point sources, urban runoff, and storm sewers; the
same types of sources impact Higgins and Buffalo Creeks. Higgins Creek is an aquatic life and
primary contact impaired waterway due to the presence of elevated levels of chloride, fluoride, nickel,
nitrogen, phosphorous, silver, total dissolved solids, zinc, and fecal coliform. Buffalo Creek is
impaired for aquatic life and primary contact recreation duc to the presence of elevated levels of
manganese, silver, and fecal coliform. Indian Creek is an aquatic life impaired waterway due the
presence of contaminated sediment containing endrin, methoxychlor, and nitrogen at highly clevated
levels (Short 1997).
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3.1.5.2 Wisconsin

In Wisconsin, the Des Plaines River and its tributaries are not included in the state’s 303(d) list of
impaired waterways. The WDNR is responsible for protecting, maintaining, improving and managing the
state's surface waters, including the Des Plaines River and its tributaries. WDNR establishes water quality
standards for individual surface waters based on the potential or attainable uses of the water, divided into
four categories: fish and aquatic life, recreational, public health and welfare, and wildlife. Ideally, all
surface waters in the state should meet the water quality standards associated with the proposed Diverse
Fish and Aquatic Life (DFAL) use sub-category. DFAL surface waters generally support both warm and
cool water ecosystems with the potential to contain fish and macroinvertebrate communities that include
some specics relatively intolerant of low dissolved oxygen levels. This use designation encompasses a
large range of aquatic communities, habitats, and ecosystem types (W1 2004).

The Plcasant Prairie tributary and one other unnamed tributary to the Des Plaines River in Wisconsin
are proposed for listing as limited aquatic life (LAL) waters. This designation indicates the surface
water only supports a small number of forage fish species and other non-fish aquatic like specics that
are very tolerant to organic pollutants. LAL or very tolerant aquatic life ecosystems (VTAL) do not
have the potential to maintain a fish community and have either limited natural capacity or
irretricvable water quality conditions that prevent them from fully supporting aquatic life forms. These
waters may contain macroinvertebrate communities dominated by species that are very tolerant of low
levels of dissolved oxygen. Some VTAL or LAL waters may briefly contain a few stray fish during
high-flow periods when water quality and habitat conditions allow for their existence. These waters
may have extreme variation in flow, temperature and/or water quantity, yet may contain
macroinvertcbrate communities dominated by very tolcrant species.

The mainstem of the Des Plaines River downstream of State Highway 50 historically did not fully
meet water quality standards associated with the recommended water use objectives prior to 1976.
Data collected between 1979 and 2001 indicate that the standards associated with the recommended
water use objectives were not fully achieved from 1976 to 2001. Violations of dissolved oxygen, total
phosphorus, and fecal coliform levels occurred at one station on the mainstem of the Des Plaines River
just south of the Wisconsin-lllinois border. However, based upon review of the water quality sampling
and water quality simulation data developed under the regional water quality management plan and the
state of implementation of that plan, it is likely that violations of the dissolved oxvgen, fecal coliform,
and phosphorus standards also occurred at upstream stations at that time. This finding is consistent
with the presence of pollution-tolerant fish species in the watershed.

3.1.6 Recreation Resources

There are many recreation opportunities available to the public throughout the Upper Des Plaines
watershed. Table 3.10 presents a summary of existing recrcation and open space lands in the
watcrshed. Plate 9 shows the distribution of the lands within the study area. Propertics included in this
list are public and privately owned parks and open spaces that are available for a variety of recreation
activities.

As shown in the table, the majority of the recreational and open space acreage available in Cook and

Lake Counties is owned by thosc counties. The bulk of this land consists of County Forest Preserve
sites. In Cook County, there are extensive Forest Preserves along the Des Plaines River which connect
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to the lands and trail networks managed by Lake County Forest Preserve District. The Lake County
Forest Preserve District lands extend north along the Des Plaines River mainstem and along the
tributaries as well. Both Forest Preserve Districts maintain amenities such as hiking, biking, horse
riding, and cross-country skiing trails; access to the river for fishing and boating; and golf courses.

In Wisconsin, however, most of the land is owned by private entities or the state. The private lands
consist mainly of land owned by sport, recreation, or community clubs. The largest portion of the state
lands in Wisconsin, over 1,300 acres, is part of thc Bong Statc Recreation Area. The recreation area
differs from other state owned parks and forest in that it provides additional opportunities such as
areas for flying a variety of items from model airplanes to hot air balloons, dog and falcon training,
hunting, and all-terrain vehicle and horse riding. Other state lands are primarily nature areas and
forests.

Table 3.10 — Watershed Recreation Sites

State 9 1,787

County 5 594

WI Kenosha/Racine | Local 23 486
Private 27 2,359

Total 64 5226

State 13 803

County 185 14,746

Lake Local 276 5,506

Private 52 2,503

I Total 526 23,558
State 0 0

County 106 9,941

Cook/DuPage Local 217 2,186

Private 22 1,061

Total 345 13,188

State 22 2.590

County 294 23,427

Watershed Total Local 512 8.033
Private 103 5,924

Total 931 39,973

3.2 Expected FWOP Conditions*

The without-project condition of the Upper Des Plaines River watershed is the basis for comparing the
outputs of alternative plans and is the “No Action Altemative” as described in the NEPA. In
forecasting these conditions, an effort is made to describe foreseeable changes to the most important
aspects of the study arca over the next several decades. This forecasting is based on an assessment of
the existing conditions within the study arca. The without-project condition describes the future
conditions that will exist if no new Federal action is taken. Expected conditions, previous trends, and
predicted trends are considered in describing the without-project condition. Forecasted environmental
conditions can be based on a varicty of key assumptions and different sources of information available

49



70

U.S. Army Corps of Engineers Upper Des Plaines River and Tributaries, IL & WI
Chicago District Integrated Feasibility Report and EA

Section 3 Study Area Inventory and Forecast*
January 2015

from Federal, State, local agencies and private conservation entities. National and State environmental
and health standards and regulations are recognized. Water quality, air quality, public health, wetlands
protection, and floodplain management are given specific consideration in forecasting the without-
project condition.

3.2.1 Urbanization and Land Use Conditions

Expectations are for the continued development of the upper portions of the watershed encompassing
Lake, Kenosha and Racine Counties. Since the lower portion of the watershed is almost fully
developed, the Cook County portion of the watershed is not projected to have new development other
than renewal, removal, and replacement of existing structures. The watershed is urbanizing from
downstream to upstream, and future higher urbanization rates in upstream areas will likely impact the
entire watershed.

Future land use conditions in the watershed were computed by using population projections and
cstimating the increase in footprint area from new development within existing municipalities. These
estimates were based on local planning commission population projections; trends in city growth were
extrapolated to 2020. The SEWRPC and CMAP compute population projections for each community
every five years. Population projection data for municipalities within the watcrshed as shown in Table
3.9 above was used to compute future land use. Table 3.11 below shows the predicted land use
changes due to urbanization for Cook and Du Page Countics, Lake County, and for Kenosha and
Racinc Countics.

Cook County is almost fully developed; therefore, changes to land use in this area were minimal.
Kenosha and Racine Countics show the greatest percentage change to urban land uses becausc most of
the area in those counties is currently agricultural and development stemming from Chicago and
Milwaukee is impinging on these counties. As the population in the Upper Des Plaines River
watcrshed grows, the resulting modifications to the landscape will negatively affect the existing
ecosystem and hydrology. Although remaining natural areas are unlikely to be converted to other uses,
increases in impervious surfaces resulting from increased urbanization will increase run-off impacts to
the ecosystem.
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Table 3.11 — Predicted 2020 Future Land Use Changes Within Study Area

Baseline Future Baseline Future
2001 2020 Diff 2001 2020 Diff
Area Arca Change Area Area Change
Land Use {ac) {ac) (%o) {ac) {ac) (%)
Residential 41,349 41,579 1% 45,569 50,761 11%
Commercial 7.376 7422 1% 6,737 7,775 15%
Industrial 11,021 11,036 0% 3,373 3,719 10%
Public 5.360 5375 0% 2,965 3.311 12%
Infrastructure 9,236 9,236 0% 2,659 2,659 0%
Recreational 12,219 12,070 -1% 18,355 18,351 0%
Agricultural 400 373 -1% 26,353 19,452 -26%
Open 97 97 0% 191 191 0%
Forest/grassland 1,997 1.873 -6% 13,563 13,551 0%
Wetland 115 108 -6% 5,667 5,662 0%
Water 1,021 1,021 0% 4,487 4,487 0%
Total 90,191 129,919
Baseline Future Dift Baseline Future Diff
1995 2020 1995/2001 2020
Area Area Change Area Area Change
Land Use (ac) (ac) O (ac) (ac) Ch
Residential 9.696 15,192 57% 96,614 107,532 11%
Commercial 258 637 147% 14371 15,834 10%
Industrial 804 1,130 41% 15,198 15,886 3%
Public 1.189 1,515 27% 9.514 10,202 7%
Infrastructure 4,829 4,829 0% 16,724 16,724 0%
Recreational 38 38 0% 30,612 30,459 0%
Agricultural 51217 44,696 -13% 77.970 64,521 -17%
Open 0 0 0% 288 288 0%
Forest/grassland 8.998 8,993 0% 24,558 24,416 -1%
Wetland 7.106 7.103 0% 12,888 12,875 0%
Water 1.268 1,268 0% 6,776 6,776 0%
Total 85,403 305,513

3.2.2 Hydrologic and Hydraulic Conditions

SEWRPC completed a comprehensive study of the Wisconsin portion of the Des Plaines River
watershed in 2003 and provides a guide to the future development of the 133-square-mile watershed in
Kenosha and Racine Counties. The plan investigates water resource-related problems and presents
recommendations to address those problems. The Lake County Forest Preserve District has and
continues to acquirc floodplain {ands along the Upper Des Plaines River in Lake County. The Forest
Prescrve District of Cook County has, through land acquisitions, prevented considerable development
on the floodplain along the mainstem Des Plaines River, but most of the watershed in Cook County
has become highly urbanized as a direct result of outgrowth of the metropolitan area of Chicago.
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These actions alone will not prevent future flood conditions from worsening as open space in Lake and
Kenosha Counties becomes developed by the continuing outgrowth of the metropolitan area.

Even if futurc development in the basin is controlled through sound land use planning and storm water
runoff ordnances, the experience in the Chicago metropolitan area in this watershed and on adjacent
watersheds has shown that increased development causes an increase in peak discharges within
receiving rivers and streams through increases in impervious areas. These increases in discharges
result in increased flood stages for the given frequency storm event and a proportionate increase in
flood damages to existing structures within the floodplain. Increases in flood flows and stages also
increase the footprint area of floodplains making more structures susceptible to flood risks.

A detailed assessment of projected FWOP conditions using hydrologic and hydraulic modeling
utilized for this study can be found in Section 4.

3.2.3 Habitat Conditions

As discussed above, the Upper Des Plaines watershed is urbanizing and open space 1s projected to be
developed as populations increase. Development of unprotected natural areas will destroy the few
remaining ecosystems and habitat structure left in the study area. In addition to habitat destruction
from development, adverse impacts to existing hvdrology and water quality will cause further decline
in habitat quality and ecosystem function. As a result, FWOP habitat quantity and quality are expected
to decline without large-scale intervention. State and Local governmental activities are not expected to
be able to provide the type of landscape-level changes needed to beneficially affect altered hydrology
and restore ecological functions.

The non-Federal sponsors for the feasibility study have strong missions in ecological restoration and
do have some limited funding streams to implement small scale projects. The extent and focus of these
projects is limited by agency jurisdictions and overall goals. Federal partnership with multiple
ageneies across the jurisdictional boundaries allows for the development of an ecosystem restoration
plan optimized on a watershed scale, leveraging Federal and non-Federal funding and expertise.
Without Federal involvement, implemented restoration projects will not be of the scale and focus
required to create significant improvements in the watershed habitat.

A detailed assessment of projected FWOP conditions using habitat assessment methodologies utilized
for this study can be found in Section 5.

3.2.4 Water Quality

Water quality impairments are related to the watershed hydrology and hydraulics, and human impacts
to these processes. The increased water stages and velocities during flood cvents result in erosion and
transport of pollutants within the waterways. During some events, CSOs also introduce untreated
sewer and stormwatcr directly to the waterways. In the FWOP condition for the study arca, watershed
hydrology and hydraulics would not be significantly changed and, as a result the water quality would
remain impaired.
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A detailed assessment of projected FWOP water quality conditions in the watershed can be found in
Section 7.

3.2.5 Recreation

Open space conservation and improvement of trail networks are priorities for agencies within the
watershed. Realizing these goals would increase and improve opportunities for recreation. Federal
involvement could aid state and local agencies in providing linkages between recreation sites across
agencies.

A dctailed assessment of projected FWOP recreational opportunities in the watershed can be found in
Section 8.

3.2.6 Climate Change

Although some changes in precipitation patterns in the watershed are possible as a result of climate
change, there is insufficient data to support a detailed analysis of the impact of these changes on
flooding and aquatic habitats in the watershed. This uncertainty poses the risk that the formulated
plans will not achieve the intended effects. To address this risk, the team evaluated the potential
impacts of climate change on flooding and habitat and identificd mitigation stratcgies as discussed
below.

Illinois State Water Survey (ISWS) Bulletin 70 rainfall is the current state standard for expected
extreme rainfall and was used in the hydrologic and hydraulic analysis of this study. The frequency
distributions are based on analysis of precipitation data from 1901 to 1983. NOAA Atlas 14
precipitation became available in 2004 and included an additional 20 years of data. A comparison of
the 99% through the 1% chance exceedance event with a 10-hour critical duration shows that Bulletin
70 rainfall totals are slightlv greater than the Atlas 14 totals for all frequencies. All frequencies, with
the exception of the 1% chance total, were within the upper limit of the 90% confidence interval. This
comparison of the two precipitation studies does not indicate an increase in total precipitation from
more recent data. However, there is other evidence that long term shifts in precipitation frequencies
with increased storm intensities are possible in the future. Shifts towards greater intensity storms
would likely result in an increase in flood damages within the study area.

Bascd on these predictions, the proposed FRM projects may provide greater benefits in this future
condition than currently estimated. In terms of impacts to life safety, proposed excavated reservoirs
are inhcrently low risk. When their capacity is reached, diversion to the reservoir automatically ceases
and they retain flood waters until river stages recede and they can be cmptied. As such, these
reservoirs will continue to provide flood risk reduction benefits, just at a greater frequency than
planned. For levees, shifts in the storm frequency distribution could ultimately change the level of
protection afforded by the proposed levees. As increased storm intensities are realized in the future, it
will be important for USACE to work with the non-Federal sponsor and local community to help them
understand the protection level and risks associated with living behind a levee.

For the proposed ecosystem restoration projects, native plantings have an associated risk of not
establishing due to a variety of unforeseen cvents. Predation from herbivorous animals and insects is a
possibility and can be reasonably estimated based on baseline surveys of the existing flora and fauna;
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however, weather also plays a large role in the establishment success of new plantings. Periods of
drought or carly frost may alter the survival percentage of plantings. Although historical records can
help to predict the best possible location and timing of new plantings, a single unforeseen event may
fead to failure. To mitigate these risks, planting over scveral years, overplanting and/or adaptive
management and monitoring may be incorporated into the overall plan. In addition, climate change in
the years to come may play a role in impacting the project outputs. Increased temperatures or rainfail
may lead to changes in the ecosystem of the project area; however, in this study arca Lake Michigan
can drive weather patterns in the Chicagoland area and may partly buffer /mitigate changes to
ccosystems as a result of climate change.

54



75

U.S. Army Corps of Engineers Upper Des Plaines River and Tributaries, IL & WI
Chicago District Integrated Feasibility Report and EA

Section 4 Flood Risk Management
January 2015

4 Flood Risk Management
4.1 USACE Flood Risk Management Program

Every vear floods affect communities across the United States taking lives, destroying property,
shutting down businesses, impacting the environment, and causing millions of dollars in damages.
Nearly 94 million acres of land in the United States are at risk for flooding and the nation averages
over $4 billion in flood damages annually. One of the primary missions of the USACE is to support
the flood risk management (FRM) activities of communitics in both urban and rural arcas throughout
the United States.

The goal of the USACE FRM mission is to reduce flood risk by saving lives and reducing property
damage in the event of floods and coastal storms. By supplving technical and geographical data, the
USACE assists communitics in developing responses to flood risks and hazards. The USACE also
directly enhances public safety with structural and non-structural measures and emergency action.
Specific USACE activities gearcd towards preparing individuals and communitics for potential floods
include:

Flood Risk Management Structures: The USACE is responsible for the construction and
operation of 383 major lake and rescrvoir projects, construction of over 8,500 miles of levees
and dikes, building of hundreds of smaller local flood risk reduction projects that have been
turned over to non-Federal authorities for operation and maintenance (O&M), construction of
about 90 major shoreline protection projects along 240 miles of the nation’s 2,700 miles of
shoreline, and implementation of several non-structural projects to reduce susceptibility to
flood damages

Advance Measures: When it appears that a flood is imminent in a specific arca, the USACE
can take a number of immediate steps to protect life and property, such as constructing
temporary flow restriction structures and removing log debris blockages.

Floodplain Management Services Program: The USACE provides information, technical
assistance and planning guidance (paid for by the Federal Government) to states and local
communities to help them address floodplain management issucs. Typical focus arcas are
wetland assessment, dam safety/failure, flood damage reduction, floodplain management and
coastal zone management and protection.

Federal Emergency Management Agency (FEMA) Mapping: Over the past 40 vears, the
USACE has completed 3,000 studies for FEMA, mapping the flood potential of various arcas
of the country and has been instrumental in training private firms to carry out similar studics.

Flood Hazard Mitigation Measures: The USACE assists in coordinating Federal and state
agency cfforts to assist local communities with flood hazard mitigation measures. This
includes the work of the Silver Jackets Program.

Levee Inspections, Certification and Emergency Rehabilitation: The USACE periodically
mspects completed projects and assists local communities with obtaining certification of their
projects in the Federal program. USACE assists in both Federal and non-Federal emergency
rchabilitation of damaged levees.
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Planning and Design of Structural and Nonstructural Flood Risk Reduction Projects:
Districts throughout the USACE partner with state and local interests to plan and implement
flood risk reduction projects. Through comprehensive planning and strong partnerships the
USACE is helping reduce flood risks across the nation.

Since the Flood Control Act of 1936 when the USACE was given authority to address flooding across
the nation, numerous FRM projects have been implemented. These projects have prevented an
cstimated $706 billion in riverine and coastal flood damage, most of that within the last 25 years.

For more information on the national USACE Flood Risk Management Program including ongoing
activities, partners and future challenges, visit the USACE “Value to the Nation™” website at:
http://www.corpsresults.us/flood

For the Upper Des Plaines River and its tributaries, the Chicago District has identified and evaluated
structural and non-structural FRM projects. The overall plan developed for this study incorporates the
identificd FRM projects into a multi-purpose plan with the additional goals of ecosystem restoration,
water quality improvement, and recreation enhancement.

4.2 Flood Risk Inventory and Forecasting

Flood risk asscssment phases include: a review of study area population growth trends needed to
establish current and likely future conditions; historic flooding research to determine the location,
scale, and impacts of previous flooding; a review of existing floodplain mapping; and assembly of data
needed to develop damage assessment models for use in the evaluation altemative flood risk
mitigation plans. This data gathering phase includes the assembly of floodplain structure inventories
(residential, commercial, industrial and public structures) as well as data to reflect the road system and
traffic patterns subject to flood impacts.

The Upper Des Plaines River and its tributaries have experienced major flooding resulting in hundreds
of millions of dollars in damages over the past several decades. Local, state, and Federal agencies have
taken steps to reduce flooding, yet many instances of residual flooding and subscquent damages
continue throughout the study area.

Following record flooding in 1986 and 1987 on the Upper Des Plaines River, the Chicago District
completed a reconnaissance study in 1989 that recommended further evaluation of risk reduction
measures to address flooding within the watershed. In partnership with the IDNR, USACE completed
the Upper Des Plaines River Flood Damage Reduction Feasibility Study (Phase I Study), which was
approved in November 1999. The Phase I Study focused on alleviating flooding along the Upper Des
Plaines River from the confluence of Salt Creek upstream to the Illinois/Wisconsin Stateline. The
WRDA of 1999 authorized a Locally Preferred Plan consisting of six structural FRM components.

The need for additional FRM in the watershed was highlighted by major flooding during the spring of
2013. On April 18, 2013, the Chicago area received on average 5 inches of rain, with localized
precipitation of over 7 inches over an 18 to 24 hour period. The study area received widespread
rainfall between 0.25 and 1.5 inches several days before the event, which saturated the ground and
increased the potential for overbank flooding when heavier rains fell a few days later. These
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antecedent conditions resulted in significant flooding throughout northeast Illinois with the greatest
impacts on the Des Plaines, Fox, and East Branch DuPage Rivers.

Major flood stage was reached along the entire Des Plaines study area. New record stages were
reached at the Des Plaines (0.02-ft over previous 1986 record) and Riverside (0.67-ft over previous
1987 record). These record stages resulted in widespread overbank flooding along the majority of the
study area. Thousands of structures were inundated and many road crossings and parallel roads were
closed for scveral days. FEMA declared this a Major Disaster Declaration (DR-4116) on May 10,
2013 and as of July 2013 approved over 60,000 applications totaling nearly $150M in individual
disaster relief.

This study, whilc building on the work of the Phase I Study, is different in significant ways. The study
authorization is different: ecosystem restoration, not considered in the Phasc I Study, was added as an
additional purpose of the Phase II Study. In addition, the Phase II study area includes tributaries to the
mainstem and the Wisconsin headwaters. Also, Federal {Corps) planning guidance and computer
analysis tools continue to evolve. Geographic Information Systems (GIS) are heavily used in the
economic analysis for managing flood risks for this study: structure inventories located within both
mainstem and tributarics floodplains and information from public records conceming the parcel
improvements are relied on where actual structure inventories are lacking. Similarly, the analysis of
transportation impacts is migrated to a new and technically proven platform. A spreadsheet model was
used in the Phase I Study. A dynamic computer simulation model of traffic flows and the flooding
impact on those flows has been used for this study.

Due to the emphasis on the use of proven and tested models within the Federal planning community,
the two major flood damage assessment models to be used in this Phase 11 study evaluations are the
USACE Hydrologic Engincering Center’s Flood Damage Analysis (HEC-FDA) for structure impacts
and the Visual Interactive System for Transportation Algorithms (VISTA) for transportation impacts.
VISTA was created by a tcam of researchers and developers, primarily from Northwestern University,
at the forefront of the research in traffic modeling, and has been evolving since 1995. The model has
been uscd by several state and Federal agencics including the U.S. Department of Transportation,
Alabama Department of Transportation, thc National Science Foundation, and USACE.

VISTA was originally developed by Northwestern University in association with other universities.
The model is now maintained by the VISTA Transportation Group, established in 2004. VISTA is a
collection of several models and modules which dynamically simulate and route traffic over a network
of roads, finding an equilibrium condition in which no vehicle can shorten its travel time or mileage
between origins and destinations. The basic procedure is to define a road network and route all traffic
over the network to determine the base condition total travel times and mileage for the known average
daily traffic on the system for passenger cars and heavy vehicles. For analyzing the effects of flooding
on traffic, the network is modified to close certain roads and intersections to simulate flood conditions.
The total time and distance 1s recalculated as the model algorithms search for the “best” routes
between origins and destinations given the closures to determine effects on the system due to flooding.
The differences between the with-flood condition and the normal condition are the disruption effects
due to flooding. VISTA has great flexibility in its reporting, which includes the reporting of time and
distance traveled by vehicle type and distributes delays versus vehicle counts. Time effects are
monetized by applying the value of time for vehicle occupants to the additional minutes of travel.
Detour distances are monctized by applying per-mile vehicle operating costs. This is repcated over the
range of flood events selected for analysis.
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4.2.1 Inventory of Historic Flooding

Severe floods have occurred in the Upper Des Plaines River basin over the past several decades
resulting in millions of dollars in damages. Two major floods that occurred in 1986 and 1987 in and
around the Upper Dcs Plaines River basin (FEMA declarations #776 and #798 respectively) together
caused more than $100 million in damages to more than 10,000 residential, commercial and public
structurcs as well as damages attributed to traffic impacts. More than 15,000 residents were cvacuated
during the 1986 flood alone. Over 40 river crossings and numerous roads running parallel to the Des
Plaines River floodcd, causing traffic delays, prolonged detouring, and physical damage to the
roadways.

There are several ways in which flooding across the study area results in structural and transportation
damages, including:

s  Mainstem overbank flooding

o Tributary overbank flooding caused by backwater flood stages on mainstem

o Tributary overbank flooding (non-mainstem backwater)

e Storm scwer backup due to downstream stages on mainstem and tributaries

e Combined sewcr backup due to downstream stages on mainstem and tributaries

o  Groundwater seepage into structure basements

This study will focus on addressing structurc and content damages caused by overbank flooding and
transportation impacts from detours and delays caused by flooded roadways on both the mainstem
Upper Des Plaines River and its tributaries within the study area. Flooding associated with sewer
backup and groundwater secpage is outside the scope of this study and is being addressed through
construction of the Chicago Underflow Plan and local initiatives in upgrading sewer systems.

Major flood events that have occurred in the Upper Des Plaines River watershed over the past 25 years
arc listed in Table 4.1, including the two large flood events recorded on the system in 1986 and 1987
as well as a recent large event in 2013. Flood event return periods for gages on the mainstem Des
Plaines River are based on frequeney curves that were adjusted for urbanization and watershed
modifications such as the construction of reservoirs up through water year 2005. Retumn periods for the
gages on the tributaries arc based on unadjusted frequency curves. Gages are listed in order of
upstream to downstream within the watershed. The location of the gages is shown in Plate 6.
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Table 4.1 — Historical floods Within the Upper Des Plaines River Watershed (1986-2013)

Des Plaines River at Russell, 1L, 672.80 1.640 12%
Des Plaines River near Gurnee, 1L 062.30 3.530 7%
1986 | Buffalo Creck near Wheeling, 1L 665.40 581 20%
Des Plaines River near Des Plaines. 1L 637.20 4,900 6%
Des Plaines River at Riverside, IL 603.55 7.625 4%
Buffalo Creek near Wheeling, IL 665,94 717 10%
MecDonald Creek near Mt Prospect. 1L 646.20 806 2%
1987 | Des Plaines River near Des Plaines. 1L 635.08 3370 26%
Weller Creek at Des Plaines, IL 648.92 1.490 5%
Des Plaines River at Riverside, IL 604,58 9.770 0.3%
1990 Weller Creek at Des Pl_aincs_. L 645.06 1,190 10%
Des Plaines River at Riverside, 11, 602.69 5,950 20%
Des Plaines River at Russell, T 670.89 1,750 10%
1993 | Mill Creek at Old Mill Creek, 1L, 680,06 1,090 13%
Des Plaines River near Gurnee, 1L 660.19 2.370 22%
Des Plaines River at Russell. 1L, 670.31 1.200 22%
1996 Mill Creek at Old Mill Creek, I 679.94 1.020 14%
Buffalo Creck near Wheeling, IL, 665.76 670 13%
Des Plaines River near Des Plaines. 1L, 634.98 3.850 21%
Mill Creek at Old Mill Creek. I 679.9 1.000 17%
1997 Des Plaines River near Des Plaines, TL 63436 3.540 26%
Weller Creck at Des Plaines. i 644.47 1,040 20%
Des Plaines River at Riverside, 1L, 603.13 6,990 8%
Des Plaines River at Russell, 1L 670.38 1,250 21%
Mill Creek at Old Mill Creek, TL, 680.21 1.160 11%
1999 | Buffalo Creek ncar Wheeling, IL 665.59 621 14%
Des Plaines River near Des Plaines, IL, 634.11 3.420 28%
Des Plaines River at Riverside. 1L 602.34 5.680 23%
Des Plaines River at Russell, 1L 671.93 2,130 6%
2000 | Milt Creek at Old Mill Creek, IL 680.01 1.060 13%
Des Plaines River near Gurnee, IL 660.6 2.690 20%
2001 | Buffalo Creek near Wheeling, 1L 003.85 680 13%
2002 Weller Creek at Des Plaines. 1L 643.86 1.070 20%
Des Plaines River at Riverside, [L 602.57 6,050 18%
Des Plaines River at Russell, {1, 673.09 3.500 1.4%
2004 | Des Plaines River near Gurnee, IL 662.06 3.890 3%
Des Plaines River near Des Plaines, 11 634.82 3.760 22%
Des Plaines River at Russell, 1L 672.57 1.610 12%
2007 Des Pla@nes R@ver at Gumee.A L 660.15 2.390 21%
Des Plaines River at Des Plaines, 1L 63491 3.780 22%
Des Plaines River at Riverside, 11, 602.41 5.790 22%
Des Plaines River at Russell, 1L 671.47 1.910 8%
2008 Des Plaines River at Gurnee, 1L 659.29 1,900 31%
Des Plaines River at Des Plaings. 1L 63631 3010 42%
Des Plaines River at Riverside, IL 604.53 9,560 0.4%
2010 | Des Plaines River at Riverside. IL 602.96 6.720 11%
Des Plaines River at Russell, IL 671.90 2.240 5%
2013 Des Plaines River at Gurnee, 1L 661,73 3.460 8%
Des Plaines River at Des Plaines. 1L 637.24 4,970 6%
Des Plaines River at Riverside. TL 605.25 12.200 0.2%

TFlows were more than 1,800 cfs greater than the 0.2% annual chance of exceedance.
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4.2.2 Summary of Previously Reported Flood Damages
4.2.2.1 Phase I Study

The six authorized projects recommended by the Phase I Study, if fully implemented, would reduce
flooding and flood damages along the Upper Des Plaines River mainstem. According to a Limited
Reevaluation Report (LRR) approved in 2007, the authorized project has an estimated initial cost of
$54.7 million, average annual reduction in damages of $9.2 million and a benefit to cost ratio (BCR)
of 2.6.

The authorized Phase I project includes the expansion of two existing reservoirs, the construction of
onc lateral storage area, two levee units and the modification of an existing earthen dam to provide
additional flood storage. Table 4.2 lists the names, locations, and flood storage volume, where
appropriate, of each of the project elements. Plate 10 shows the location of each project within the
watershed. The total additional floodwater storage volume provided is 1,975 acre-fect. A flood
warning preparedness plan and a remapping of the mainstem Upper Des Plaines River floodplain were
also included in the authorized project.

Table 4.2 — Authorized Projects Included in Baseline and Future Conditions

an Patton Woods Lateral Storage Wadsworth/Russell, IL n Design
North Fork Mill Ck. Dam Modification Old Mill Creek, IL 500 On hold’
Buffalo Creek Reservoir Expansion Buffalo Grove, IL 476 On hold”
Big Bend Lake Reservoir Expansion Des Plaines, IL 587 In Design

Prospect Heights/
Levee 37 MOllli Prospc% L N/A Complete
Levee 50 Des Plaines, IL N/A Complete
Total Storage Volume: 1,975

Implementation of the North Fork Mill Creek Dam Modification is being reevaluated.
“Expansion of Buffalo Creek Reservoir is on hold pending resolution of landowner considerations with the site owner,
Lake County Forest Preserve District.

The Van Patton Woods Lateral Storage Area is located south of Russell Road and east of the
Milwaukee Road Railroad in the Wadsworth area. This site is on property owned by Lake County
Forest Preserve District. The Van Patton Woods design includes two bermed storage areas, one to the
east and the other to the west of the river. This site covers approximately 66 acres and provides
approximatcly 412 acre-feet of flood storage.

The North Fork Mill Creek Dam is located in Lake County on the north fork of Mill Creck, tributary
to the Des Plaines River. An cxisting dam was constructed on private property just north of Kelly
Road creating Rasmussen Lake. This dam is approximately 350 feet in length with a 30-foot crest
width at an elevation of 743.2 feet NGVD29. The primary spillway is 30 feet in length at an elevation
of 738.9 fect NGVD?29. The authorized plan is to raise the existing dam by 3 feet to an elevation of
746.2 feet NGVD29, providing an additional 500 acre-feet of storage. To tie into the existing
topography a new section approximately 900 feet in length would be added. With this modification the
maximum storage volumec would increased to 1,040 acre-feet. Implementation of this project is being
reevaluated due to changes in land availability as discussed in Section 4.4.1.
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The Buffalo Creck Reservoir Expansion involves expanding the existing Buffalo Creck Reservoir to
Schaefer Road to obtain 476 acre-feet of floodwater storage. The plan combines revised contouring
and lowering of the design water elevation of the two existing permanent pools to create one
permanent pool.

The Big Bend Lake Reservoir Expansion expands the cxisting Big Bend Lake to obtain an additional
587 acre-feet of storage. The lake bottom and side slopes will be expanded and re-contoured. The plan
also calls for a lower normal lake level to accommodate additional floodwater storage. Two storm
sewer lines which currently empty into the lake will be rerouted to the Des Plaines River as well. This
will eliminate the reduction in the lake’s available storage causcd by the stormwater discharge.

Levee 37 is located in Mount Prospect and Prospect Heights along the east side of River Road and
Milwaukee Avenue. The levee was initially proposed by local interests as a project to raise roads to
hold back floodwater, effectively operating as a levee. A Value Engineering (VE) study during the
design phase led to the revision of the project from a road raise to an equivalent length, 9,600 feet, of
carthen levee and concrete floodwall at the authorized crest elevation of 641.0 fect NGVD29. The
project also includes interior drainage structures. The revisions to the design reduce costs and do not
significantly impact project benefits, as documented in the LRR approved in 2007.

Levee 50 is located in the City of Des Plaines on the east side of the Des Plaines River, between
Dempster Road on the west and the Tollway on the east. The length of this levee is about 2,600 feet,
with its height varying from 3.8 to 9.0 (average 5.3) fect and crest widths from 8 to 10 (mostly 8) feet.
Levee 50 also includes interior drainage features.

The Phase I projects, when constructed, will reduce the flood risk along the main stem and provide
valuable benefits to local communities. However, a significant amount of flood risk remains on the
Des Plaines River mainstem. Table 4.3 shows remaining damages by category with Phase I authorized
projects implemented for the baseline year, 1993, and future, 2010, conditions, as documented in the
Economics Appendix of the 1999 Feasibility Report. Tributary damages are not included in this
summary, as these subwatersheds were not part of the authorized Phase I study area.

As can be seen in the table, significant flood damages remain on the mainstem of the Upper Des
Plaines River even after the implementation of the authorized projects from the Phase I study. In
addition to the residual damages in the study’s baseline conditions, increased urbanization in the
watershed, as illustrated by the future 2010 condition shown in Table 4.3, causes an increase in flood
damages by 25%.

The Phase I Study calculated damage