
 
 

Dutch Gap Ecosystem 
Restoration 
Section 206 Aquatic Ecosystem 
Restoration 
 
Integrated Detailed Project Report & Environmental Assessment 
 
 

2021 

Chicago District 
US Army Corps of Engineers 

04/29/2021 



  



 
 

DRAFT 
FINDING OF NO SIGNIFICANT IMPACT* 

 
Dutch Gap Ecosystem Restoration 

Section 206 Aquatic Ecosystem Restoration 
Integrated Detailed Project Report & Environmental Assessment 

 
 

The U.S. Army Corps of Engineers, Chicago District (Corps) has conducted an environmental 
analysis in accordance with the National Environmental Policy Act of 1969, as amended.  The final 
Integrated Detailed Project Report and Environmental Assessment (IDPR/EA) dated 23 April 2021, for 
the Dutch Gap Ecosystem Restoration addresses altered stream hydrology and hydraulics, native plant 
community degradation, habitat connectivity, rare wetland communities and native species richness 
opportunities and feasibility in the Village of Antioch, Lake County, IL.   

 
The Final IDPR/EA, incorporated herein by reference, evaluated various alternatives that would 

restore habitat which include the stream and buffering riparian habitats within the study area for flora, fish 
and wildlife in the study area.  The recommended plan is the National Ecosystem Restoration (NER) 
Plan and includes:  

 
• Resurge natural surface and subsurface hydrology and hydroperiodicity utilizing backwater 

valves and physically demolishing clay tiles, permanently disabling the existing drain tile 
system;    

• Stream channel and bank sculpting to mimic a natural geomorphology, where channel 
development - glide, riffle, run and pool - features would be strategically placed and graded 
to maintain geomorphology;  

• Stream stability would be induced with large woody debris, rock structures and native 
plantings; and 

• Opportunistic trees and invasive species would be removed, all areas will be planted with 
native species, and establishment activities would commence.     

 
 
 



 
In addition to a “no action” plan, 5 additional alternatives were evaluated. The alternatives were 

evaluated by an iterative screening process. The process identified several plans for restoration that were 
incrementally justified by their cost per habitat benefit. After taking into considerations costs, habitat 
benefits, USACE policy, risk and uncertainty along with plan acceptability, completeness, efficiency, and 
effectiveness, the NER plan was selected.    
  
 For all alternatives, the potential effects were evaluated, as appropriate.  A summary assessment of 
the potential effects of the recommended plan are listed in Table 1:    
 

Table 1: Summary of Potential Effects of the Recommended Plan 
 Insignificant 

effects 
Insignificant 
effects as a 
result of 
mitigation* 

Resource 
unaffected by 
action 

Aesthetics ☒ ☐ ☐ 
Air quality ☒ ☐ ☐ 
Historic properties ☒ ☐ ☐ 
Other cultural resources ☒ ☐ ☐ 
Floodplains ☐ ☐ ☒ 
Hazardous, toxic & radioactive waste ☒ ☐ ☐ 
Hydrology ☒ ☐ ☐ 
Land use ☒ ☐ ☐ 
Navigation ☐ ☐ ☒ 
Noise levels ☒ ☐ ☐ 
Public infrastructure ☒ ☐ ☐ 
Socio-economics ☒ ☐ ☐ 
Environmental justice ☒ ☐ ☐ 
Soils ☐ ☐ ☒ 
Tribal trust resources ☐ ☐ ☒ 
Water quality ☒ ☐ ☐ 

 
 All practicable and appropriate means to avoid or minimize adverse environmental effects were 
analyzed and incorporated into the recommended plan.  Best management practices (BMPs) as detailed in 
the IDPR/EA will be implemented to minimize impacts. The proposed project would result in beneficial 
effects to the ecosystem. Restoration of the stream channel morphology will aid in the restoration of 
sediment transport and critical hydraulic parameters within the project area. Any impacts to adjacent 
recreational opportunities from construction of the proposed project would be short term and temporary in 
nature.  
 

No compensatory mitigation is required as part of the recommended plan.   
  

Public review of the draft IDPR/EA and FONSI was completed on ______ 2021. All comments 
submitted during the public review period are responded to in the Final IDPR/EA and FONSI.  A 30-day 
state and agency review of the Final IDPR/EA was completed on ______ 2021.  Comments from state 
and federal agency review did not result in any changes to the final IDPR/EAComments from state and 
federal agency review did not result in any changes to the final IDPR/EA. 
 
 



 
ENDANGERED SPECIES ACT 
 
 INFORMAL CONSULATION:  
 Coordination with the USFWS and the Illinois Department of Natural Resources (IDNR) 
was commenced on April 09, 2020 with a project scoping letter. The project area was entered 
into the USFWS IPaC system on July 16, 2020.  The resulting IPaC Official Species List is 
included in Appendix A. Given the highly mobile nature of the northern long-eared bat, a 
restriction on tree removal between April 1 through October 31 will be imposed to reduce any 
potential for harm to maternal roosts. The USACE has concluded in this report a no effect 
determination on federally listed species or proposed or designated critical habitat, which 
precludes the need for further consultation with USFWS for this project.  In a letter dated May 
08, 2020 the IDNR concluded that adverse effects are unlikely. Therefore, consultation under 17 
Ill. Adm. Code Part 1075 was terminated. 
 
FISH AND WILDLIFE COORDINATION ACT 
 
 Coordination with the USFWS under the Fish & Wildlife Coordination Act (FWCA), 16 U.S.C. 661 
et seq., of the considered alternatives was initiated on April 09, 2020 with a project scoping letter.  
USFWS provided a response on ________ under the FWCA, and USACE has considered and 
incorporated the USFWS recommendations consistent with the requirements under the FWCA.    
 
NATIONAL HISTORIC PRESERVATION ACT  
  
 HISTORIC PROPERTIES NOT ADVERSELY AFFECTED: 
 Pursuant to section 106 of the National Historic Preservation Act of 1966, as amended, the U.S. Army 
Corps of Engineers determined that historic properties would not be adversely affected by the 
recommended plan.  The Illinois State Historical Preservation Office concurred with the determination 
on 28 September 2020.   
 
CLEAN WATER ACT SECTION 404(B)(1) COMPLIANCE 
 Pursuant to the Clean Water Act of 1972, as amended, the discharge of dredged or fill material 
associated with the recommended plan has been found to be compliant with section 404(b)(1) Guidelines 
(40 CFR 230).  The Clean Water Act Section 404(b)(1) Guidelines evaluation is found in Appendix B of 
the IDPR/EA.   
 
CLEAN WATER ACT SECTION 401 COMPLIANCE:  
 
 401 WATER QUALITY CERTIFICATION OBTAINED:   
 A water quality certification pursuant to section 401 of the Clean Water Act is consistent with the 
U.S. Army Corps of Engineers, Chicago District Regulatory Branch Regional Permit 5, Wetland & 
Stream Restoration and Enhancement.  All conditions of the water quality certification shall be 
implemented in order to minimize adverse impacts to water quality.   
 
OTHER SIGNIFICANT ENVIRONMENTAL COMPLIANCE:  
 

 All applicable environmental laws have been considered and coordination with appropriate 
agencies and officials has been completed.   
 
 
 



FINDING 
 
 Technical, environmental, and cost effectiveness criteria used in the formulation of alternative 
plans were those specified in the Water Resources Council’s 1983 Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources Implementation Studies.  All applicable 
laws, executive orders, regulations, and local government plans were considered in evaluation of 
alternatives. Based on this report, the reviews by other Federal, State and local agencies, Tribes, input of 
the public, and the review by my staff, it is my determination that the recommended plan would not cause 
significant adverse effects on the quality of the human environment; therefore, preparation of an 
Environmental Impact Statement is not required.  
  
 
 
 
 
___________________________ ___________________________________ 
Date                                                                         Paul Culberson 

      Colonel, U.S. Army 
      District Commander 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 EXECUTIVE SUMMARY* 
 
The non-Federal sponsor, Lake County Forest Preserve District (LCFPD), has requested that the Chicago 
District, United States Army Corps of Engineers (USACE) initiate a study under Section 206 Water 
Resources Development Act (WRDA) 1996, as amended, Aquatic Ecosystem Restoration authority to 
ascertain the feasibility of restoring important migratory bird and wildlife habitat at the Dutch Gap natural 
area.  The Detailed Project Report (DPR) documents whether a project is warranted for Federal 
participation based on a feasibility level assessment of estimated costs, potential benefits, and possible 
environmental impacts of various alternatives, all of which follow the USACE planning and policy 
guidelines.  
 
The 785 acre study area is located in the Village of Antioch, Lake County, Illinois. The study area resides 
south of the Wisconsin state border line, north of W Pedersen Dr., east of US-45 N, and west of N 
Crawford Road. Study area parcels are owned by the LCFPD.  Historically, the Dutch Gap natural area 
was comprised of several naturally occurring communities including wetlands, woodland, savannas and 
prairies. By the late 1800s, many of these communities, particularly prairies, savannas and wetlands, were 
converted to agricultural, urban or industrial use. Subsequently, there was a significant loss of 
biodiversity and adverse physical effects such as a decrease in dry weather stream flows, a decrease in 
spatial coverage of native plant communities and a decrease in habitat suitability for various assemblages 
of species. The purpose of the proposed project is ecological restoration that would provide important 
habitat for various fish and wildlife species. The need for the proposed project is due to past human 
induced disturbances within the watershed that have altered and/or modified natural biological processes 
and have reduced flora and fauna biodiversity.  
 
Five (5) alternative plans were generated from the set of 3 targeted alternatives input into the IWR-
Planning software. The planning application identified that 3 alternative plans were cost effective, which 
means that no one plan provided the same benefits as another plan that was less costly. Two (2) 
alternative plans were identified as “best buys”, which are the most cost efficient of the 5 plans generated.  
Based on plan formulation analyses, study problems, study objectives, acceptability to the non-Federal 
sponsor, and meeting cost effectiveness criteria, it is recommended to carry forward alternative plan (R3) 
Natural & Sculpted Riverine Establishment & (H3) Hydrologic Resurgence via In-line Valves & 
Excavation & Native Plant Communities as the NER plan.  The NER plan would first resurge natural 
surface and subsurface hydrology and hydroperiodicity. Utilizing backwater valves and physically 
demolishing clay tiles in tandem would permanently disable the existing drain tile system. Stream channel 
and banks would be sculpted to mimic a natural geomorphology, where channel development - glide, 
riffle, run and pool - features would be strategically placed and graded to maintain geomorphology. Low 
flow channels would be made more sinuous. Stream stability would be induced with large woody debris, 
small sized rock/gravel structures and native plantings. 
 
All invasive and opportunistic plant species would be controlled with herbicide applications and 
prescribed burns. Herbicide applications, mowing, prescribed burns, and herbivory control would 
continue throughout the establishment period to further suppress invasive species and promote the 
establishment of native vegetation. 
 
The total project cost is $14,967,000 (2021 price levels). The estimated Federal cost share of the project is 
approximately $9,928,550 and the non-Federal share is approximately $5,338,450. The USACE will 
complete the design and implementation phase, which includes additional design studies, development of 
plans and specifications, contracting for construction, overall supervision during construction, preparation 
of an operation and maintenance manual, and participation in a portion of the post construction 
monitoring.
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CHAPTER 1 – INTRODUCTION* 
 
1.1 – Report Organization 
 
This Integrated Detailed Project Report and Environmental Assessment (IDPR/EA) presents the results of 
the Dutch Gap Ecosystem Restoration Study. This report consists of 10 parts including a main report and 
nine appendices with figures and tables. This Feasibility Report and Integrated Environmental 
Assessment identifies problems and opportunities, evaluates a number of different measures, formulates 
plans and recommends the most cost effective and feasible solution to the restore ecological integrity to 
Dutch Gap. 
 
1.2 – Study Authority 
 
33 USC § 2330 – Section 206 of the Water Resources Development Act of 1996, as amended 
 
(a) General authority. 

(1) In general. The Secretary may carry out a project to restore and protect an aquatic ecosystem or estuary 
if the Secretary determines that the project-- 

        (A)  (i) will improve the quality of the environment and is in the public 
interest; or 
(ii) will improve the elements and features of an estuary (as defined in section 103 of the 
Estuaries and Clean Waters Act of 2000 (33 U.S.C. 2902)); and 

        (B) is cost-effective. 
    (2) Dam removal. A project under this section may include removal of a dam. 
 (b) Cost sharing. 

(1) In general. Non-Federal interests shall provide 35 percent of the cost of construction of any project 
carried out under this section, including provision of all lands, easements, rights-of-way, and necessary 
relocations. 
(2) Form. Before October 1, 2003, the Federal share of the cost of a project under this section may be 
provided in the form of reimbursements of project costs. 

 (c) Agreements. 
(1) In general. Construction of a project under this section shall be initiated only after a non-Federal interest 
has entered into a binding agreement with the Secretary to pay the non-Federal share of the costs of 
construction required by this section and to pay 100 percent of any operation, maintenance, and 
replacement and rehabilitation costs with respect to the project in accordance with regulations prescribed 
by the Secretary. 
(2) Nonprofit entities. Notwithstanding section 221 of the Flood Control Act of 1970 (42 U.S.C. 1962d-5b), 
for any project carried out under this section, a non-Federal interest may include a nonprofit entity, with the 
consent of the affected local government. 

(d) Cost limitation. Not more than $ 10,000,000* in Federal funds may be allotted under this section for a project at 
any single locality. 
(e) Funding. There is authorized to be appropriated to carry out this section $ 50,000,000 for each fiscal year. 
 
HISTORY: (P.L. 104-303, Title II, § 206 Oct 12, 1996, 110 Stat. 3679; P.L. 106-53, Title II, § 210 Aug. 17, 1999. 
113 Stat. 287; P.L. 110-114, Title II, § 2020, Nov. 8, 2007, 121 Stat. 1078; Pub. L. 113-121, Title I § 1030(g), June 
10, 2014, 128 Stat. 1232. 
 
1.3 – Study Purpose & Need 
 
The Lake County Forest Preserve District (LCFPD) holds many natural areas within Lake County that 
have both have remnant and restored habitats exemplifying the historic ecology of the Chicago Region. 
Past practices of logging and agriculture removed much of the unique vegetation, degraded natural soils 
and altered some landforms at the Dutch Gap forest preserve holding. The LCFPD has in turn requested 
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that the Chicago District, United States Army Corps of Engineers (USACE) initiate a study under Section 
206 WRDA 1996 (as amended) Aquatic Ecosystem Restoration authority to ascertain the feasibility of 
restoring important fish and wildlife habitat within the preserve. 
 
The Integrated Detailed Project Report and Environmental Assessment (IDPR/EA) documents whether a 
project is warranted for Federal participation based on a feasibility level assessment of estimated costs, 
potential benefits, and possible environmental impacts of various alternatives, all of which follow the 
USACE planning and policy guidelines. If an alternative is found to be worth the investment, the next 
steps include approval of the decision document, signing of a Project Partnership Agreement (PPA) and 
development of a contract set of Plans and Specifications (P&S) and project implementation. The non-
Federal sponsor is the LCFPD. 
 
The purpose of the proposed project is ecological restoration that would provide important habitat for 
various fish and wildlife species.  The need for the proposed project is due to past human induced 
disturbances within the watershed that have altered and/or modified natural hydrogeomorphic and 
biological processes that have reduced floral and faunal biodiversity. 
 
1.4 – Study Area 
 
The 785 acre study area is located in the Village of Antioch, Lake County, Illinois. The study area resides 
south of the Wisconsin state border line, north of W Pedersen Dr., east of US-45 N, and west of N 
Crawford Road (Figure 1). Study area parcels are owned by the LCFPD. 
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   Figure 1: Dutch Gap Study Area
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1.5 – Pertinent Information & Projects 
 
Reports & Studies 
 
 2000. LCSMC – Des Plaines River Wetland Restoration Study – DRAFT. 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. 

 
 2002. LCSMC. Lake County Comprehensive Stormwater Management Plan – The plan 

recommends reducing or mitigating the environmentally detrimental effects of existing and future 
runoff in order to improve and maintain water quality and protect water related environments. 

 
 2003. SWRPC – Planning Report No. 44, A Comprehensive Plan for the Des Plaines River 

Watershed. This comprehensive study of the Wisconsin portion of the Des Plaines River 
watershed provides a guide to the water resource related problems and presents recommendations 
to address those problems, is intended to be adopted and implemented by County and local 
governments and State and Federal agencies. The plan envisions that the Counties, along with the 
Watershed Advisory Committee, will coordinate plan implementation in partnership with a 
diverse group of governmental and private sector organizations. 

 
 2008. Lake County SMC. Lake County Watershed Development Ordinance (as amended) – The 

Watershed Development Ordinance establishes minimum countywide standards for stormwater 
management including floodplains, detention, soil erosion / sediment control, water quality 
treatment, and wetlands. 

 
 2016. Upper Des Plaines River and Tributaries, IL & WI Integrated Feasibility Report and EA – 

The ecological restoration portion of the NED/NER Plan would provide 9,115 net habitat units. 
Hydrology would be improved by filling an estimated 4,000 feet of unnatural ditch along with 
hundreds of thousands of feet of drain tiles dismantled. Natural stream sinuosity would be 
restored increasing the total length. Over 6,800 acres of native community types would be 
restored including: marsh (668 acres), sedge meadow (810 acres), prairie (532 acres), savanna 
(700 acres), woodland (1,450 acres) and forest (1,000 acres). This ecosystem restoration plan 
cumulatively increases the quality of watershed ecosystem communities by 32% of what 
currently exists. The recommended plan in this study remains unauthorized and unfunded.  

 
Projects 
 
 2012 – 2020. Removal of Low-head Dams on the Upper Des Plaines River – A collaborative 

effort by multiple state, federal and local agencies with various studies and projects to remove 11 
low-head dams on the Upper Des Plaines River. This has established a free flowing river system 
connected from its headwaters in Racine, Wisconsin to its mouth at the upper Illinois River near 
Channahon, IL. Dispersal of rare and important stream fishes has been evident, including 
Logperch, Blackchin Shiner, Carmine Shiner, and native Suckers. 
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CHAPTER 2 – AFFECTED ENVIORNMENT 
 
The purpose of this step of the planning process is to develop an inventory and forecast of critical 
resources (physical, environmental, social, etc.) relevant to the problems and opportunities under 
consideration in the planning area. This information is used to define and characterize the problems and 
opportunities. A quantitative and qualitative description of these resources is made, for both current and 
future conditions, and is used to define existing and future without-project conditions. Existing (EX) 
conditions are those at the time the study is conducted. The forecast of the future without-project (FWOP) 
condition reflects the conditions expected during the period of analysis. The future without-project 
condition provides the basis from which alternative plans are formulated and impacts are assessed. Since 
impact assessment is the basis for plan evaluation, comparison and selection, clear definition and full 
documentation of the without-project condition are essential. Gathering information about historic and 
existing conditions requires an inventory. Gathering information about potential future conditions requires 
forecasts, which should be made for selected years over the period of analysis to indicate how changes 
and other conditions are likely to have an impact on problems and opportunities. Information gathering 
and forecasts will continue throughout the planning process. As such, Chapter 2 contains the following: 
 
 An inventory of relevant historic conditions; 
 An inventory of relevant current conditions and the studies that have been completed to identify 

those conditions; and  
 A forecast of future without-project conditions.   

 
2.1 – Physical Resources 
 
2.1.1 – Geology 
 
The study area was likely glaciated multiple times during the most recent ice age, which ended around 
12,000 years ago. The Wisconsin ice sheet was the last to retreat and is responsible for most of the 
geologic features in and around the study area today. The retreating ice sheet left glacial features 
including outwash plains, till plains, and ground moraines (Fryxell, 1927). This resulted in a rough and 
heterogeneous landscape in which variable soil series and ecosystem types can be found depending on 
landscape position.  
 
The underlying regional bedrock is Silurian-age dolomite. This rock resulted from marine deposition 
when all of northeastern Illinois and much of the neighboring Great Lakes region was the floor of a 
tropical sea from about 440 to 410 million years ago. 
 
2.1.2 – Soils 
 
The Dutch Gap study area consists of 27 different soil series as shown in Figure 2. The six most dominant 
series are described in this report.  
 
Mundelein – Mundelein soils are very deep, somewhat poorly drained soils formed in loess or silty 
material and the underlying calcareous stratified loamy Wisconsinan outwash on outwash plains and lake 
planes. Topography is smooth and uniform, and slope gradients range from 0 to 5 percent. The potential 
for surface runoff is low to medium, and permeability is moderate. An intermittent high water table is at a 
depth of 1 to 2 feet below the surface between January and May in normal years. Native vegetation was 
probably tallgrass prairie.  
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Ozaukee – Ozaukee soils are moderately well drained and are moderately deep to deep to a densic contact 
with till. This soil type formed in thin loess and in the underlying loamy dense till on ground and end 
moraines. Slopes range from 0 to 35 percent. The potential for surface runoff ranges from medium to very 
high with the soil being considered moderately well drained. The perched seasonal high water table 
ranges from 1.5 to 3.5 feet. Native vegetation was mixed hardwood forests comprised of northern red oak, 
American basswood, white ash, and sugar maple.  
 
Pella – Pella soils are very deep, poorly drained soils formed in loamy or silty sediments and the 
underlying stratified loamy glacial sediments on lake plains, outwash plains, and till plains. Slopes range 
from 0 to 3 percent. An apparent seasonal high water table is at 0.5 feet above the surface to 1 foot below 
the surface at some time during the spring in most years. The potential for surface runoff is negligible to 
low. Native vegetation was probably marsh grasses and sedges. 
 
Rush – Rush soils are very deep, well drained soils that are deep or very deep to calcareous, stratified 
sandy and gravelly outwash. These soils formed in loess or other silty material and in the underlying 
loamy and gravelly outwash. Found on outwash planes, terraces, kames, and eskers. Slopes range from 0 
to 12 percent. The soils are well drained, and the potential for surface runoff is negligible to medium. 
Native vegetation was hardwood forests dominated by oaks.  
 
Sawmill – Sawmill soils are very deep, poorly drained and very poorly drained soils formed in alluvium 
on flood plains. Slopes range from 0 to 3 percent. Where drained, these soils have an apparent seasonal 
high water table 0.5 foot above the surface to 1 foot below the surface at some time between January and 
May in most years. In undrained conditions, the apparent seasonal high water table is 0.5 foot above the 
surface to 0.5 foot below the surface at some time between November and June in most years. The 
potential for surface runoff is negligible, and permeability is moderate. Flooding is rare to frequent for 
brief to long periods between November and June. The native vegetation was herbaceous wetland 
communities. 
 
Zurich – Zurich soils are very deep, moderately well drained soils that formed in loess or silty material 
and in the underlying calcareous, loamy outwash. These soils occur on outwash plains. Slopes are 
commonly between 1 and 18 percent, but range from 0 to 35 percent. An intermittent apparent seasonal 
high water table is from 2 to 3.5 feet below the surface from December to April in most years. The 
potential for surface runoff is medium to high, and permeability is moderate. Native vegetation was oak, 
hickory, and maple forest.  
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Figure 2 : Soil Series 
 
2.1.3 – Geomorphology & Topography 
 
Watershed boundaries, land slope, and stream slope are topographic features that significantly influence 
watershed processes. Traditionally, topographic maps such as those published by the U.S. Geological 
Survey (USGS) have provided the basis for delineation of watershed boundaries and calculation of land 
slopes. Digital Elevation Models (DEM) are now commonly used to delineate topography in applications 
using georeferenced data as Geographic Information Systems (GIS) datasets. The DEM displayed in 
Figure 3 provides elevations in color ramp throughout the Dutch Gap study area. Elevation ranges from 
810 feet above sea level in the higher areas to 740 feet in the floodplain at the downstream end of the 
study area. The primary driver of topographic development throughout the study area has been early 
alluvial erosion/deposition and recent fluvial erosion by North Mill Creek and tributary rivulets and 
swales. An example of this is how North Mill Creek transported enough land material away to create a 
defined valley, which has induced unique fen communities in some reaches. 
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  Figure 3: Dutch Gap Digital Elevation Model 
 
2.1.4 – Hydrology & Hydraulics 
 
The main impairment to hydrology within the study area is caused by the vast subsurficial drain tile 
system currently in place (Figure 4). This drain tile system was designed to dry out the top 3 to 4-feet of 
the soil in order to grow crops. This in turn dried out and homogenized the entire site. Secondary effects 
of this drain tile system was the loss of soil characteristics, lower flows during dry periods, and ultimately 
the loss of wetland plant and animal species. Although the increased amounts of water entering the site 
due to surrounding agriculture and urbanization have had moderate impairing effects on the way the 
stream behaves, past practices of stream channelization imparted most of the degradation. Other past and 
present effects include riparian zone clearing, drain tile installation, and crop plants that have no ability to 
support floodplain functions and temper overland erosion of soils.  
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  Figure 4: Dutch Gap Drain Tiles 
 
2.1.5 – Climate Change 
 
USACE is undertaking its climate change preparedness and resilience planning and implementation in 
consultation with internal and external experts using the best available and actionable climate science. As 
part of this effort, the USACE has developed concise reports summarizing observed and projected climate 
and hydrological patterns, at a HUC2 watershed scale cited in reputable peer-reviewed literature and 
authoritative national and regional reports. Trends are characterized in terms of climate threats to USACE 
business lines. The reports also provide context and linkage to other agency resources for climate 
resilience planning, such as downscaled climate data for sub-regions, and watershed vulnerability 
assessment tools.  
 
The USACE technical report focusing on the Great Lakes Region was finalized in April 2015 (USACE, 
April 2015). According to the Fourth National Climate Assessment (NCA4), 42% more precipitation is 
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falling in the Great Lakes Region now as compared with the first half of the 20th century, and that the 
precipitation is concentrated in larger events.  
 
Based on a review of four studies (USACE, April 2015), the projected total annual precipitation is 
expected to have a small increase when compared to the historic record and the precipitation extremes are 
projected to see a large increase. It is noted that consensus between the studies is low, and although most 
studies indicate an overall increase in observed average precipitation, there is variation in how these 
trends manifest both seasonally and geographically. 
 
For the Great Lakes Regions, an increase in temperatures have been observed and additional increases in 
temperature are predicted for the future. In addition, for the Great Lakes Region, “nearly all studies note 
an upward trend in average temperatures, but generally the observed change is small. Some studies note 
seasonal differences with possible cooling trends in fall or winter.” There is a strong consensus within the 
literature that temperatures are projected to continue to increase over the next century.  
 
In some parts of the region increases in streamflow have been observed. Future projections of streamflow 
rates are highly variable. For the Great Lakes region, trends in observed low and annual streamflow were 
variable, with slight streamflow increases observed at some gages, but other gages showing no significant 
changes. Significant uncertainty exists in projected runoff and streamflow, with some models projecting 
increases and others decreases. Changes in runoff and streamflow may also vary by season. Projections of 
water levels in the Great Lakes also have considerable uncertainty, but overall lake levels are expected to 
drop over the next century. Detailed discussion on climate change is presented in Appendix I.  
 
2.1.6 - Water Quality  
 
The State of Illinois is responsible for specifying appropriate water uses for its waters; identification of 
appropriate water uses takes into consideration the usage and value of public water supply, protection of 
fish, wildlife, recreational waters, agricultural, industrial, and navigational water ways. The Illinois 
Environmental Protection Agency (IEPA) applies water quality criteria to protect designated uses of 
waters of the state, and documents the quality of waters in an integrated report submitted biennially to 
EPA that is required to comply with Sections 305(b) and 303(d) of the Clean Water Act (CWA). Section 
303(d) of the Clean Water Act requires states to develop a list of water quality limited waters (i.e. waters 
where uses are impaired), the pollutants causing impairment to those waters, and a priority ranking for the 
development of Total Maximum Daily Load (TMDL) calculations.  
  
Review of the Illinois Integrated Water Quality Report for the 2018/2019 water year indicates Dutch Gap 
Canal and North Mill Creek are 303(d) listed impaired waterways. The impairments in Table 1 are noted 
in the study area: 
 
Table 1. 2018 Dutch Gap Canal and North Mill Creek 303(d) listed pollutants. 

Water body  Designated Uses Impairments Sources 
Dutch Gap Canal 
– 1.1 miles 

Aquatic life Arsenic Agriculture, 
Contaminated 
Sediments, 
Hydromodification 

Manganese 
Phosphorus (Total) 
Sedimentation / Siltation 
Changes in stream depth 
and velocity patterns* 
Other flow regime 
alterations* 
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North Mill Creek 
– 5.48 miles 
(portion in study 
area) 

Aquatic life  Arsenic Agriculture, 
Contaminated 
Sediments, 
Hydromodification 

Manganese 
Phosphorus (Total) 
Sedimentation / Siltation 
Changes in stream depth 
and velocity patterns* 
Other flow regime 
alterations* 

*Non-pollutant impairment.  
 
2.1.7 - Air Quality  
 
Lake County is included within the boundaries of the Chicago Combined Statistical Area that includes 
portions of Illinois, Wisconsin, and Indiana. This area is designated nonattainment for 8-hour ozone 
National Ambient Air Quality Standard (NAAQS) under the Clean Air Act as amended, 42 U.S.C. §§ 
4701-7671q. According to the USEPA’s Air Quality Index Summary Report, in 2019 Lake County, IL 
had air quality that was good, moderate, and unhealthy for sensitive groups 86%, 13%, 1%, of the time, 
respectively. There were no days that the region had unhealthy or very unhealthy air quality. 
 
 
2.2 – Ecological Resources 
 
The ecology within the designated study area has been severely impaired by three major aspects: 1) drain 
tile system 2) stream channelization 3) invasive species. Vast mosaics of native plant communities 
comprised of marsh, fen, wet prairie, mesic and dry prairie, mesic and dry oak savanna, wet forest, and 
open woodland were lost to heavy agricultural practices (NRCS Soils Survey Data).   
 
2.2.1 – Plant Communities 
 
Agricultural Field/Eurasian Meadow – Most of the study area is comprised of current and former 
agricultural fields. Eurasian meadows are former agricultural fields which were drained by tiles and have 
been left fallow. Dominant plants within the study area include Smooth Brome (Bromus inermis), 
Meadow Fescue (Festuca pratensis), Creeping Wild Rye (Elymus repens), Orchard Grass (Dactylis 
glomerata), and Queen Anne’s Lace (Daucus carota). Invasive species such as Yellow and White Sweet-
Clover (Melilotus spp.), Garden Bird's-Foot-Trefoil (Lotus corniculatus), and Parsnip (Pastinaca sativa) 
may also be found in this community. 

Marsh – Marsh communities are characterized as having water at or near the surface during most of the 
growing season and dominated by herbaceous vegetation. Marsh would typically be found adjacent to or 
intermingled with wet prairie and sedge meadows. Disturbance to marsh communities is mainly linked to 
impaired hydrology, agricultural practices and establishment of invasive species. Animal species 
associated with marsh communities include broad-winged skipper, purplish copper, Blanding’s turtle, 
muskrat, yellow-headed blackbird, least bittern, sora, Virginia rail, map turtle, green heron and central 
mudminnow. Plants that usually dominate basin marsh communities include Hard-Stem Club-Rush 
(Schoenoplectus acutus), Broad-Fruit Burr-Reed (Sparganium eurycarpum), River Club-Rush 
(Schoenoplectus fluviatilis), and Several-Vein Sweetflag (Acorus americanus); however, the study area is 
currently dominated by invasive species including Cattail (Typha sp.), Common Reed (Phragmites 
australis), and Reed Canary Grass (Phalaris arundinacea).   
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Graminoid Fen – Graminoid fen communities are located along a slope or as an elevated island in the 
middle of either marsh or sedge meadow. Fire helps maintain the herbaceous (sedges and grasses) 
structure of the community. Graminoid fens are composed of a mix of prairie, sedge meadow, and seep 
species. Unique fen flora include Brook Lobelia (Lobelia kalmia), Bog Goldenrod (Solidago uliginosa), 
Spiked Muhly (Muhlenbergia glomerata), Bog Willowherb (Epilobium leptophyllum), and White 
Turtlehead (Chelone glabra). Disturbance to this community include fire depravation, grazing pressure 
and altered hydrology through artificial drainage systems. Animal species associated with the graminoid 
fen include Baltimore checkerspot, mulberrywing skipper, swamp metalmark, elfin skimmer and 
Nanothemis bella. Graminoid fens host a variety of rare and unique species.  
 
Wet/Wet-mesic Prairie – Wet prairie communities occur on poorly drained and slowly permeable soils, 
while wet-mesic prairie’s soil moisture is intermediate, poorly drained, with shorter inundation periods 
than wet prairie communities. Wet-mesic prairie communities occur between mesic prairie and wet 
prairie. 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. As with other prairie 
communities, it often occurs as a zone within a broader matrix of fire-dependent communities. Fire 
regimes and water fluctuations maintain diversity and open conditions by reducing tree/shrub 
encroachment, reducing exotic and invasive plant species, creating a broad range of moisture tolerances, 
facilitating seed germination, and releasing plant and soil nutrients. Anthropogenic disturbances and 
potential restoration activities for the wet/wet-mesic prairie communities are consistent with other prairie 
community types, although altered hydrology does poise a larger threat to this system than dry prairie 
communities. Areas within the study area have become occupied by reed canary grass (Phalaris 
arundinacea) and cattail (Typha spp.) with encroaching stands of opportunistic and invasive woody 
species including Glossy False Buckthorn (Frangula alnus), European Buckthorn (Rhamnus cathartica), 
and Sandbar Willow (Salix interior), while other portions have been drained for agricultural purposes.  
 
Savanna/Open Woodland – Savanna and open woodland communities are typically a mix of woodland 
and grassland species, described as an intermediate community type between closed canopy woodland 
and open prairie. 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 and open woodland communities include 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 change 
the structure and composition of savanna and open woodland communities to more of a typical forest 
community. Savanna and open woodlands within the study area are degraded with a dense understory of 
invasive shrubs and opportunistic trees. 
 
2.2.2 – Macroinvertebrates 
 
There are no existing data for macroinvertebrates in this reach of North Mill Creek. 
 
2.2.3 – Fishes 
 
The Fishes of Chicago Region database shows nine (9) fish collections within or immediately adjacent to 
the boundaries of the Dutch Gap preserve. The twenty (20) native species observed are typical of low 
gradient streams that flow through or are connected to wetlands and/or glacial sloughs and lakes (Table 
2). These species are the tolerant remnants of a greater assemblage of lowland fishes, in which several 
conservative species such as Blackchin Shiner (Notropis heterodon), Iowa Darter (Etheostoma exile) and 
Lake Chubsucker (Erimyzon sucetta) are missing. These more conservative species do occur in the 
watershed and have the potential to recolonize with i 
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mprovements. One non-native species, the Common Carp (Cyprinus carpio) was also present. The 
presence of Grass Pickerel (Esox americanus), Brook Stickleback (Culaea inconstans), Warmouth 
(Lepomis gulosus) and Yellow Perch (Perca flavescens) indicate nearby availability of suitable spawning 
habitat for species that utilize aquatic vegetation.  
 
Table 2: Fishes Collected from Dutch Gap Creek within Study Boundaries 1963 - 2008 

Species Common Name   Species Common Name 

Cyprinus carpio Common Carp (I)   Culaea inconstans Brook Stickleback 
Notemigonus crysoleucas Golden Shiner   Fundulus notatus Blackstripe Topminnow 
Pimephales notatus Bluntnose Minnow   Micropterus salmoides Largemouth Bass 
Pimephales promelas Fathead Minnow   Lepomis cyanellus Green Sunfish 
Semotilus atromaculatus Creek Chub   Lepomis gibbosus Pumpkinseed 
Catostomus commersonii White Sucker   Lepomis gulosus Warmouth 
Ameiurus melas Black Bullhead   Lepomis humilis Orangespotted Sunfish 
Ameiurus natalis Yellow Bullhead   Lepomis macrochirus Bluegill 
Esox americanus Grass Pickerel   Perca flavescens Yellow Perch 
Esox lucius Northern Pike   Etheostoma nigrum Johnny Darter 
Umbra limi Central Mudminnow   Etheostoma exile Iowa Darter 

 
2.2.4 – Herpetofauna 
 
Amphibian and reptile habitat is degraded or non-extant within the study area except for those common 
and tolerant species. Native herpetofauna observed in the past within the study area include, but are not 
limited to the American toad (Anaxyrus americanus), bullfrog (Lithobates catesbeiana), green frog 
(Lithobates clamitans), northern leopard frog (Lithobates pipiens), painted turtle (Chrysemys picta), and 
the Chicago gartersnake (Thamnophis sirtalis spp. semifasciatus).  
 
2.2.5 – Resident & Migratory Birds 
 
The natural areas near Dutch Gap are a crucial part of the Mississippi flyway, which is an important 
migration route for many songbirds. During the migration periods, March to May and September to mid-
October, more than five million song birds are believed to traverse this flyway. Natural areas within this 
route provide crucial foraging and nesting habitat for migrating bird species as well as resident bird 
species. Restoring the various historic habitats within the study area would provide additional foraging 
habitat along this important migratory route. Throughout North America, including the state of Illinois, 
shrubland/savanna and grassland birds are known to be the group that is in the steepest decline, primarily 
due to habitat loss. The most critical factors for migratory birds are habitat availability and habitat quality, 
both of which are absent or in decline within the study area. 
 
2.3.6 – Mammals 
 
Native mammals observed in the past within the study area include, but are not limited to the Norway Rat 
(Rattus norvegicus), Black Rat (Rattus rattus), Eastern Cottontail (Sylvilagus floridanus), White-Tailed 
Deer (Odocoileus virginianus), Red Fox (Vulpus vulpus), Coyote (Canis latrans), Gray Squirrel (Sciurus 
carolinensis), Beaver (Castor canadensis), and American mink (Neovison vison). 
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2.3.7 – Threatened & Endangered Species 
 
The distribution of federally-listed Threatened, Endangered, Proposed and Candidate Species and their 
critical habitats for Lake County, IL are as follows: 
 
 Piping plover (Charadrius melodus) – Endangered – Wide, open, sandy beaches with very little 

grass or other vegetation 
 
 Red knot (Calidris canutus rufa) – Threatened – Sparsely vegetated sandy areas/dunes 

 
 Eastern massasauga (Sistrurus catenatus) – Threatened – Graminoid dominated plant 

communities (fens, sedge meadows, peat lands, wet prairies, open woodlands, and shrublands) 
 
 Karner blue butterfly (Lycaeides melissa samuelis) – Endangered – Pine barrens and oak 

savannas on sandy soils and containing wild lupines (Lupinus perennis), the only known food 
plant of the larvae  
 

 Hine’s emerald dragonfly (Somatochlora hineana) – Endangered - Shallow, calcareous seepage 
marshes; or marshy margins of small, sluggish, calcareous streams overlaying dolomite bedrock 
 

 Rusty patched bumble bee (Bombus affinis) – Endangered – Habitat generalist, includes dunes, 
marshes, forests, farmland and urban areas  
 

 Northern Long-Eared Bat (Myotis septentrionalis) – Threatened – Hibernates in caves and mines; 
roosts and forages in upland forests  

 
 Eastern prairie fringed orchid (Platanthaera leucophaea) – Threatened – Moderate to high quality 

wetlands, sedge meadow, marsh, and mesic to wet prairie. 
 
 Pitcher's thistle (Cirsium pitcheri) – Threatened – Lakeshore dunes 

 
In addition to the species known from Lake County, the project area was entered into the USFWS 
Information for Planning and Consulting (IPaC) system on July 16, 2020.  The resulting IPaC Official 
Species List is included in Appendix A. 
 
Recent observational surveys done by the USACE Chicago District, the non-federal sponsors and other 
state and local agencies found no federally threatened or endangered species or viable habitats within the 
restoration site. Given the highly mobile nature of the northern long-eared bat, a restriction on tree 
removal between April 1 through October 31 will be imposed to reduce any potential for harm to 
maternal roosts. The USACE has concluded in this report a no effect determination on federally listed 
species or proposed or designated critical habitat.  
 
2.3 – Cultural Resources 
 
2.3.1 – Social Properties 
 
The Dutch Gap study area lies completely within Lake County, IL, and is located approximately 5 miles 
to the east of the Village of Antioch, IL. The U.S. Census Bureau’s American Fact Finder and Quick 
Facts (U.S. Census Bureau 2019) for the Village of Antioch Village, Lake County, and Illinois were 
reviewed for socioeconomic information presented in Table 3.  
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Table 3: U.S. Census Bureau Data for Antioch, Lake County, and Illinois 

Category Antioch Lake County Illinois 

Population 
Population estimates, July 1, 2019,  
(V2019) 14,175 696,535 12,671,821 
Persons under 5 years 4.50% 5.70% 6.00% 
Persons under 18 years 27.10% 24.10% 22.40% 

Race 
White 88.80% 81.10% 76.90% 
Black or African American 3.50% 7.50% 14.60% 
American Indian and Alaska Native 0.00% 0.90% 0.60% 
Asian 1.60% 8.30% 5.90% 
Native Hawaiian and Other Pacific 
Islander 0.00% 0.10% 0.10% 
Two or More Races 3.80% 2.20% 2.00% 
Hispanic or Latino 8.10% 22.20% 17.40% 
White alone, not Hispanic or Latino 83.00% 61.00% 61.00% 

Education 
High School Graduate or Higher 96.10% 90.60% 88.90% 
Bachelor's degree or higher 34.70% 45.00% 34.10% 

Income & Poverty 
Median Household Income $87,604  $86,244  $63,575  
Persons in Poverty 6.50% 8.00% 12.10% 

 
2.3.2 – Archaeological & Historical Properties 
 
There are no archaeological or historic properties within the study area boundaries. The Illinois State 
Historic Preservation Office (SHPO) was consulted with a letter dated April 09, 2020. Native American 
groups having an historic cultural interest in northeast Illinois were consulted with letters dated April 09, 
2020 and  _______ as well. In the event that cultural remains are discovered during the project, the 
Chicago District will be notified immediately and work will cease to allow for consultations with the 
Illinois State Historic Preservation Office to take place.  
 
2.3.3 – Land Use History 
 
Prior to European settlement the study area was an oak savanna matrix interspersed with wet prairie and 
marshes in the low lying areas and along the North Mill Creek floodplain. The first European settlers 
came to what is now Lake County in 1834. They quickly began to harvest timber and converted the land 
to primarily agricultural use. Much of the study area would have been too wet to farm, so drainage ditches 
were dug and drain tiles were installed to lower the water table and make the land dry enough for 
agriculture. Today the study area is primarily row crop agriculture with some forested areas along the 
North Mill Creek floodplain.  
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2.3.4 – Recreation 
 
There are no existing recreation facilities within the Dutch Gap study area. Lake County Forest Preserve 
District, formed in 1958, protects over 31,000 acres and is the second largest forest preserve district in 
Illinois. They maintain an extensive network of over 200 miles of multi-use trails that connect many 
communities and forest preserves throughout the county. There is a wide variety of recreation 
opportunities at the forest preserves including but not limited to bird watching, biking, hiking, swimming, 
horseback riding, and paddling. They host a number of educational programs for both children and adults, 
and operate and maintain golf courses, dog parks, the Dunn Museum, and the Millennia Plaza concert 
venue.  
  
2.4 – Hazardous, Toxic & Radioactive Waste (HTRW) Analysis 
 
The project comprises 785 acres surrounding about 1.6 miles of Dutch Gap Canal in a predominantly 
rural area east of the Village of Antioch, Illinois just south of the Wisconsin state border. A Phase I 
Environmental Site Assessment (ESA) was used to identify HTRW or non-HTRW recognized 
environmental conditions (RECs) within the study area (Appendix H: Hazardous, Toxic, and Radioactive 
Waste (HTRW) Report).  
 
The study area is owned by LCFPD and is primarily leased for hay and farming. Adjacent properties are 
primarily rural estates or agricultural in use, with one new commercial development to the southeast. 
Review of historical topographic maps and aerial photographs suggest the canal has been channelized and 
the project area used for agriculture since the early 20th century. Discharge related to fill and/or 
excavation ponds on the east edge of the study area occurred in the early 1950s. In the 1980s, a horse 
farm was developed in the study area south of Edwards Road, including stables and a sandy outdoor track 
and riding area. Horse facilities/buildings were removed and activities ceased around 2015.  
 
An environmental records search identified a potential REC adjacent to the study area. A horse farm 
northeast of the canal and Edwards Road is listed in Illinois Environmental Protection Agency (IEPA) 
Bureau of Land database and in Illinois Agency Compliance and Enforcement System. However, 
additional searches yielded no further information related to these listings or confirming if storage, 
disposal, or release of hazardous material had occurred. Site reconnaissance revealed no signs of HTRW-
related issues. No significant cleanup sites or substantial contamination were identified during the 
investigation, leading to the conclusion that this site does not represent a risk for the project. 
 
Based on current and historic land use and environmental records, fertilizer, pesticide, and/or horse 
manure residues are likely in soil of the study area where farming activity has taken place. There are no 
soil or sediment chemical analyses, however there are no indications of a release or specific issue. 
Background or de minimis concentrations of anthropogenic compounds that may be present based on the 
urbanized setting for the project do not represent a REC. Overall environmental risks appear to be low, 
based on the documentation reviewed. 
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CHAPTER 3 – PLAN FORMULATION 
 
Plan formulation is an iterative process resulting in the development, evaluation and comparison of 
alternative plans to address identified study problems by achieving the outlined objectives. The Economic 
and Environmental Principles and Guidelines for Water and Related Land Resources Implementation 
Studies (P&G) (1983) established four accounts to facilitate the evaluation and display of the effects of 
alternative plans. These accounts are: national economic development (NED), environmental quality 
(EQ/NER), regional economic development (RED), and other social effects (OSE). These four accounts 
encompass all significant effects of a plan on the human environment as required by NEPA (42 U.S.C. 
4321 et seq.). They also encompass social well-being as required by Section 122 of the Flood Control Act 
of 1970 (Pub. L. 91-611, 84 Stat. 1823). While the EQ/NER account is the only required account, the 
P&G specifies that information that is required by law or that will have a material bearing on the decision 
making process should be included in the other accounts (NED, RED, and OSE) or in some other 
appropriate format used to organize information on effects.  
 
Plan formulation for ecosystem restoration presents a challenge because alternatives have non-monetary 
benefits. To facilitate the plan formulation process, the methodology outlined in the Corps’ Engineering 
Circular 1105-2-404, “Planning Civil Work Projects under the Environmental Operating Principles,” 1 
May 2003 was used. The steps in the methodology are summarized below: 
 

1. Identify a primary project purpose. For this portion of the study, ecosystem restoration (NER) is 
identified as the primary purpose. Alleviating local drainage issues or improving water quality is 
not a direct planning objective of this project. 

2. Formulate management measures to achieve planning objectives and avoid planning constraints, 
where measures are the building blocks of alternative plans. 

3. Formulate, evaluate, and compare an array of alternatives to achieve the primary purpose and 
identify cost effective plans. 

4. Perform an incremental cost assessment on the cost-effective plans to support selection of the 
Tentatively Selected Plan (TSP) plan. 

 
3.1 – Problems & Opportunities 
 
Problem and opportunity statements were framed in terms of the Federal objective and the specific study 
planning objectives. Problems and opportunities were defined collaboratively by the USACE, non-
Federal sponsors and supporting Regional and County agencies. The problem and opportunity statements 
provided below were evaluated and modified at various times during plan formulation, therefore 
accounting for the dynamics of the iterative planning process. 
 
Historically, the Dutch Gap natural area was comprised of several naturally occurring communities 
including wetlands, woodland, savannas and prairies. By the late 1800s, many of these communities, 
particularly prairies, savannas and wetlands, were converted to agricultural, urban or industrial use. 
Subsequently, there was a significant loss of biodiversity and adverse physical effects such as a decrease 
in dry weather stream flows, decrease in spatial coverage of native plant communities and a decrease in 
habitat suitability for various assemblages of species. Human induced disturbances to the remaining 
natural processes include fire suppression, altered hydrology and hydraulics, increased colonization of 
invasive species, urbanization pressures and fragmentation.  
 
Agriculture and urban development have had a major influence on the physical structure of the Dutch Gap 
ecosystem and the processes that created and sustained habitats. Vast areas of tile-drained hydric soils and 
channelized stream reaches have severely reduced the extent of the Dutch Gap stream and valley wall 
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hyporheic zone (groundwater and groundwater discharge), and have severed the stream from its 
floodplain (Warrner et al. 2009; Riple 2010). One of the most significant impacts drain tiles have on a 
landscape is drastically reducing drier period hydrology and nutrient-retention capabilities of a stream and 
its riparian zone. This occurs by swiftly transporting both subsurface and surface waters directly to and 
quickly through the stream (Riple 2010). This drives invasive species’ dominance (Wedin & Tilman 
1996; Rickey, et al. 2004) of wetland and riparian zones. Reed Canary Grass (Phalaris arundinacea), 
Cattail (Typha spp.) and a host of other invasive plants have been shown to be reliant on the altered 
hydrologic and nutrient-rich conditions, which increase their frequency and biomass (Perry et al. 2004; 
Kercher and Zedler 2004; Blumenthal et al. 2003; Wetzel and Van Der Valk 1998; Morghan 1999). Major 
land use changes compounded with a considerable amount of organic carbon stripping from soils 
(Warrner et al. 2009; Royer and David 2005) and suppressed processes of stream migration/meandering 
and fire, have caused the condition for native species to be outcompeted and have their establishment 
suppressed, which ultimately results in fungi, plant and animal species richness declines over the entire 
site. 
 
Specific problems with primary ecosystem drivers include: 
 
 Altered land use from agriculture and infrastructure 
 Altered hydrology from drain tile and ditch system 
 Altered hydrology from upstream inputs; increases in quantities 
 Altered riverine hydraulics stemming from historic channelization 
 Cessation of natural riverine erosional and depositional processes 
 Dominance of invasive and non-native plant species 

 
Based on these problems with the ecosystem drivers above, the following are resulting ecological 
problems for the Dutch Gap project area: 
 
 Reduced acres (quantity) of healthy native plant communities and structurally viable habitats 
 Reduced richness and abundance (quality) of native plant species per community type 
 Reduced richness and abundance of fishes and mussels 
 Reduced richness and abundance of wetland, grassland, shrubland and woodland resident and 

migratory bird species 
 Reduced richness in native pollinators 
 Reduced richness and abundance of higher-level organisms including amphibians, reptiles and 

mammals 
 
Based on large areas conducive to naturalized flooding within the site, great opportunity exists to 
manipulate existing geomorphology and drainage features to successfully reestablish an acceptable 
hydrogeomorphic setting for native plant communities and stream communities. Great opportunity also 
exists to eliminate and/or reduce invasive plant species as a source to other nearby natural areas.  
 
3.2 – Goals, Objectives & Constraints 
 
3.2.1 – Goals 
 
The primary goal of this Feasibility Study is to determine a cost-effective restoration plan that solves 
problems identified by the non-Federal sponsor and meets the federal goal and objectives.  
 
The principal goal of a resulting project is to restore stream, riparian, wetland and buffering plant 
communities to provide habitat for residential and migratory fish and wildlife. 
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3.2.2 – Objectives 
 
 
Federal Objective 
 
The Federal objective of water and related land resources planning is to contribute to the protection, 
restoration, and conservation and management of environmental resources in accordance with numerous 
national environmental statutes, applicable executive orders, and other Federal planning requirements and 
policies. The use of the term “Federal objective” should be distinguished from planning/study objectives, 
which are more specific in terms of expected or desired outputs whereas the Federal objective is 
considered more of a National goal. Water and related land resources project plans shall be formulated to 
alleviate problems and take advantage of opportunities in ways that contribute to study objectives and to 
the Federal objective. Contributions to national improvements are increases in the net value of the 
national output of goods, services and ecosystem integrity. Contributions to the Federal objective include 
increases in the net value of those goods, services and ecosystems that are or are not marketable.  
 
Protection of the Nation’s environment is achieved when damage to the environment is eliminated or 
avoided and important cultural and natural aspects of our nation’s heritage are preserved. Various 
environmental statutes and executive orders assist in ensuring that water resource planning is consistent 
with protection. The objectives and requirements of applicable laws and executive orders are considered 
throughout the planning process in order to meet the Federal objective. The following laws and executive 
orders that specifically provided guidance for this study are not limited to, but include: 
 

ϕ Safeguarding the Nation from the Impacts of Invasive Species (E.O. 13751) 
ϕ Nonindigenous Aquatic Nuisance Prevention & Control Act of 1990, as amended (16 U.S.C. 

4701 et seq.) 
ϕ National Invasive Species Act of 1996 (Public Law 104 – 332)  
ϕ Endangered Species Act of 1973, as amended (16 USC 1531 et seq.)  
ϕ Fish and Wildlife Coordination Act, as amended (16 USC 661)  
ϕ Migratory Bird Treaty Act of 1918, as amended (16 USC 703 et seq.) 
ϕ Responsibilities of Federal Agencies to Protect Migratory Birds (E.O. 13186)   
ϕ Clean Water Act of 1977, as amended (33 USC. 1251 et seq.) 
ϕ Clean Air Act of 1970, as amended (42 USC 7401) 
ϕ National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.)  
ϕ Resource Conservation and Recovery Act of 1976, as amended (42 USC 6901, et seq.) 
ϕ Protection and Restoration of the Great Lakes (E.O. 13340) 
ϕ Protection and Enhancement of Environmental Quality (E.O. 11514)  
ϕ Floodplain Management (E.O. 11988)  
ϕ Protection of Wetlands (E.O. 11990) 
ϕ Wild and Scenic Rivers Act of 1968 (16 USC 1271-1287 Public Law 90-542 82 Stat. 906) 

 
Study Objectives 
 
Study or planning objectives are statements that describe the desired results of the planning process by 
solving the problems and taking advantage of the opportunities identified. The planning objectives must 
be directly related to the problems and opportunities identified for the study and will be used for the 
formulation and evaluation of plans. Objectives must be clearly defined and provide information on the 
effect desired, the subject of the objective (what will be changed by accomplishing the objective), the 
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location where the expected result will occur, the timing of the effect (when would the effect occur) and 
the duration of the effect. 
 
 Reestablish quality of riverine habitats. 

 
The Dutch Gap Canal (Mill Creek) has been maintained as a channelized agricultural ditch, which has 
lost its fluvial processes that create and sustain riverine habitats. These impairments are caused by 
impeding riverine hydraulics, channel meandering and migration, sediment transport, and substrate 
sorting, which result in a loss of structural habitat heterogeneity. The effects desired by meeting this 
objective are to provide riverine functions and/or structure to restore and sustain habitats. The targeted 
location of these affects would be within the stream channel. These affects could be achieved in 
approximately 5 years and would be sustained over the life of the project (i.e., 50 years) and 
optimistically in perpetuity. Improvement is measured via the predicted increase in quality of riverine 
habitat as evaluated by the Qualitative Habitat Evaluation Index (QHEI) for Midwestern streams and 
rivers. 
 
 Reestablish quality of riparian habitats 

 
The Dutch Gap forest preserve essentially was converted into an agricultural field and drainage system. 
Land use change, hydrologic alternations, tilling and ploughing of soils, habitat fragmentation, etc. have 
all contributed to degraded riparian zones. Existing vegetated riparian zones are impaired in terms of 
width, connectivity and/or species composition. The effect desired by meeting this objective is to return 
the tract to a healthy native riparian vegetation with increased species richness of insect, amphibian, 
reptile, bird and mammal species. The targeted location of these affects would be within the riparian zone 
and supporting wetland communities. These affects could be achieved in approximately 5 years, would be 
sustained over the life of the project (i.e., 50 years) and optimistically in perpetuity. Improvement is 
measured via the Chicago Region Floristic Quality Assessment (FQA).  
 
3.2.3 – Constraints 
 
Planning constraints are items of consideration that limit the planning process and are used along with the 
objectives in the formulation and evaluation of solutions. The establishment of planning constraints is 
done in concert with the entire study team and in cooperation with stakeholders. A list of planning 
constraints for the NER purpose follows: 
 
 Avoid flooding impacts to offsite land-owners and public roads 
 Avoid adverse effects to remnant fen hydrogemorphology 

 
3.2.4 – Conceptual Ecosystem Model for Dutch Gap Natural Area 
 
USACE typically follows a conceptual ecosystem/habitat model (Figure 5) that breaks down components 
into functions of hazard(s), performance, and consequences. These three (3) concepts are utilized to 
illustrate modems of change, which focus the effectiveness of potential ecosystem alternatives under 
consideration for federal investment. 
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Figure 5: Conceptual Ecosystem Model for the Dutch Gap Natural Area 
 
Hazard 
 
The hazard, or potential cause for harm, refers to the major land use changes caused by agriculture, which 
is described in Sections 2.2 and 2.3  
 
Performance 
 
Performance refers to the system’s reaction to the hazard, or how the Dutch Gap ecosystem changed, or is 
anticipated to change based on major land use, hydrologic and geomorphic changes. Performance in this 
study is primarily tied to land use change and channelization of the river. A description of the existing 
system’s performance in terms of ecological function is presented in Chapter 2 Affected Environment. 
 
Consequence 
 
Consequences are measured in terms of metrics such as economic damage, acreage of habitat lost, value 
of crops damaged, etc. This study specifically looks at the consequences of non-native species and barren 
soils in the riparian zone, and lost habitat structure of the stream. These consequences would specifically 
be measured by Qualitative Habitat Evaluation Index (QHEI) for the stream zone and the Floristic Quality 
Assessment (FQA) for riparian zone.  
 
3.3 – Management Measures as Building Blocks 
 
Management measures are features or activities that can be implemented at a specific geographic location 
to address all or a portion of the identified study problems. Measures can directly address the hazards, the 
way the hazards behave (performance), or indirectly address them through eliminating or reducing the 
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consequences. Measures considered for this study are categorized as hydrogeomorphic, native plant 
community, adaptive management and best management practices. 
 
The following measures have been frequently used in past restoration projects within the USACE Lakes 
and Rivers Division LRD area. These measures were developed in a fashion so that parametric costs are 
able to be applied for plan formulation purposes. The measures as building blocks would then have 
additive costs as they are mixed and matched to build the alternatives. Most measures do not inherently 
have benefits associated with them, so must be combined with other measures to achieve habitat outputs; 
therefore, measures were not screened, but developed to be technically effective and parametrically 
flexible. These are “rubber meets the road” measures in which ultimately, the contract set of plans and 
specification for implementation would consist of. The following provides the potential breadth of 
specific measures that can be combined, or in some instances stand alone to solve problems and achieve 
the planning objectives. 
 
3.3.1 – Hydrogeomorphic Measures 
 
The following is a list of potential measures for restoring and creating the hydrogeomorphic setting(s) for 
native communities. The following outline provides a brief overview of potential measures followed by 
specific parametric task descriptions: 
 
 Demolition 

o Loose fragments and foreign debris 
o Remove drain tiles/pipes 
o Valve drain tiles/pipes 
o Reroute pipes 

 Earthwork 
o Excavation and grading to achieve hydrology 

 Sidestream wetland shelves, riparian pocket wetlands 
 Transitional communities 

o Bank grading to achieve hydrology and slopes 
 Terracing for different plant communities 
 Reducing bank slopes on inside bends and straight runs 
 Floodplain connectivity 

o Channel reconfiguration  
 Meandering, braiding, etc. 
 Development for riffle/run/glide/pool 

 Channel / Habitat Structures 
o Native Rock Structures 

 Slab-rock, riffle, boulder cluster, cobble bar, etc. 
 J-hook, cross-vane, etc. 

o Large woody debris (LWD) 
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Demolition – this measure entails those activities associated with the removal of structures within the 
channel, bank and floodplain zones. Specific structures that could be removed include but are not limited 
to drain tiles, culverts, pipes, outfalls and other defunct infrastructure. Specific materials to be removed 
under this measure include but are not limited to large foreign debris, concrete, metal, angular riprap, clay 
drainage tiles, plastic drain tiles, concrete pipe, etc. All materials removed would be appropriately reused, 
recycled or disposed of.  
 

 
Photo 1: Demolition of the Hofmann Dam, AER 
 
Excavation – this measure includes the removal of earthen materials to achieve required geomorphologies 
and hydrology for native communities. Large to small earth moving machines would be utilized to 
excavate earthen materials to specific elevations as required by the targeted native community. All 
materials would be reused on site to create diverse geomorphologies; stockpiled for reuses by others; 
and/or disposed of appropriately at other non-federal sponsor owned lands. This measure is typically 
coupled with grading. 
 

 
Photo 2: Excavation of Lacustuary Lagoon at Northerly Island, AER 
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Grading – this measure includes the movement of earthen materials to achieve required geomorphologies 
and hydrology for native communities. Large to small earth moving machines would be utilized to spread, 
smooth and undulate surface soils to specific elevation as required by the targeted native plant 
community. This measure would typically be combined with excavation to provide final elevation, and/or 
soil amendments (if necessary) to ensure proper incorporation into surficial soils.  
 

 
Photo 3: Grading River Bank to Mimic Natural Slopes & Morphology at Nippersink Creek, 
AER 
 
Native Rock Structures – this measure includes the placement of rock/stone into the stream channel to 
provide required geomorphology and substrates for a native stream community. This measure would be 
more applicable to those channel reaches that exhibit higher stream velocities. Large to small construction 
machinery would place rock slabs, boulders and/or cobbles that are of the same make up and general 
shapes as natural reaches with similar gradient. Rock/stone materials would take on various 
configurations as necessitated by the particular stream parameters present at the restoration site. Different 
configurations of rock structures would include but not be limited to slab-rock, riffle, boulder cluster, j-
hook, cross-vane and cobble bar. All stone structure materials would be appropriately sized based on in-
channel parameters. All materials would be sourced from local permitted sources to ensure clean and inert 
materials. This measure is combinable with a variety of measures as it can add critical habitat and stability 
components.  
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Photo 4: Boulder & Cobble Riffle Placement East Branch DuPage River Morton Arboretum, 
AER 
 
Large Woody Debris Structures – this measure includes the placement of large woody debris (LWD) into 
the stream channel or into wetlands for habitat and stability components. This measure would be more 
applicable to those channel reaches that exhibit lower stream velocities and wetlands. Large woody debris 
consists of trees, their major branches, their rootwad and combinations of such. Typically, larger trees 
(20+ DBH) removed for excavation, grading or native plant community restoration are retained and 
utilized. These structures may consist of one to many trees placed into the stream channel and bank zones 
in various configurations to provide habitat and temporary stability. Depending on the forces exhibited in 
the area targeted, LWD may or may not need to be keyed into and/or tethered to the stream floor or 
earthen bank.  
 

 
Photo 5: Large Woody Debris Structure and Soil Terracing, AER 
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3.3.2 – Native Plant Community Measures 
 
 Invasive Species Clearing & Grubbing 

o Clearing, grubbing, mowing 
o Herbicide 
o Flooding  
o Burning 

 Native Species Planting 
o Seeding 
o Dormant rootstock 
o Live plugs 
o Shrubs and trees 

 Native Species Establishment 
o Herbivory control 
o Invasive species control 

 
Invasive Species Removal – this measure includes the complete removal of non-native weeds and the 
selective removal of native weeds in areas that are not treated with other measures that would also 
provide clearing, such as excavation, grading and some demolition activities. Methods for removing 
invasive plant species include but are not limited to clearing and grubbing, mowing, burning, flooding, 
broad-cast herbicide application, spot-treatment herbicide application, etc. This measure is a one-time 
initial application or an initial series of applications to provide conditions for native plantings; this 
measure is not the same as those small spot treatment applications under the Native Plant Establishment 
measure.   
 

 
Photo 6: Feller-Buncher Removing Cottonwoods and Ash from Globally Imperiled Ridge & 
Swale, AER 
 
Native Plantings – this measure includes the procurement and planting of native plant species and 
contract grown plantings. Native planting lists would be specifically developed per plant community type 
specifying the rates of native seed, live root stock, live plugs and live tree/shrub containers. Current 
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potential for plant community general types include aquatic bed, marsh, meadow, prairie, savanna, 
woodland and forest.  
 

 
Photo 7: Planting Native Wetland Plugs at Eugene Field Park, AER 
 
Native Plant Establishment – this measure includes those elements required to establish and maintain 
newly created or restored plant communities. Specific elements include but are not limited to invasive 
species management, herbivory control, protective fencing, limited short-term watering, general plant 
survival, growth and coverage, etc.  
 

 
Photo 8: Common Carp and Canada Geese Protection for Newly Planted Wetlands Plugs, AER 
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3.3.3 – Adaptive Management Measures 
 
A 5 year contract would be utilized to ensure recruitment and establishment of native communities 
(abiotic and biotic) is successful. All hydrogeomorphic work would be accomplished within the first 
several months of the contract to allow establishment and monitoring time. Options would be placed in 
the contract for future adaptive management measures that could be exercised at any point of the contract 
duration, but most frequently in years 3, 4 and 5. These may include but are not limited to changing or 
adjusting features to achieve the required hydrology, hydraulics and/or geomorphology; additional native 
plant treatments; or other improvements. All adaptive management decisions and exercising of contract 
options would be driven by monitoring. To be conservative, three adaptive management options would be 
included under this measure for high, medium and low adaptive adjustment needs. These would be 
Option A – for more intensive adjustments of geomorphology or hydrology $75,000; Option B – for more 
moderate adjustments of habitat and/or additional plantings $25,000; Option C – for minor habitat 
adjustments or additional plantings $10,000.  
 

 
Photo 9: Adaptive Management of Seeps 1st and 2nd Year of Construction Red Mill Pond AER 
 
3.4 – Alternative Development 
 
Alternatives were developed by utilizing the preceding measures as building blocks (Table 4). One (1) No 
Action (NA) alternative, five (5) riverine alternatives and three (3) riparian / wetland alternatives were 
developed from the list of measures that are listed in Section 3.3. 
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Table 4: Initial Array of Action Alternatives & Comprising Measures 
  Alternative 
Measure R1 R2 R3 R4 R5 H1 H2 H3 
Demolition           X X X 
Excavation   X X       X X 
Grading  X X X X   X X X 
Native Rock Structures X X X X X       
Large Woody Debris X X X X X       
Invasive Species Removal           X X X 
Native Plantings           X X X 
Native Community Establishment           X X X 
Adaptive Management X X X X X X X X 
BMPs X X X X X X X X 

 
R1 Natural Riverine Establishment – This alternative would entail inducing stream reaches to erode their 
banks to jump start meandering and migration. This process would specifically be induced by placing 
large woody debris and/or rock structures in the river channel. These structures would intentionally direct 
flow into the bank to cause a moderate to high rate of erosion and deposition. This natural process is 
termed cut and fill alluviation. This process naturally creates and sustains riverine habitats including but 
not limited to oxbows, backwaters, islands, riffles, pools, undercut banks, substrates, sandy point bars and 
large woody debris inputs (Photo 10). The structures’ fate would eventually become bank or stream 
habitat. 
 

 
Photo 10: Californian River with Setback Levees to Allow Restoration via Natural Processes 
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R2 Sculpted Riverine Establishment – This alternative would entail returning riverine habitat structure 
without natural processes by sculpting the landscape. This would be accomplished via excavation, 
grading, placing native rock structures and large woody debris. Stream channel and banks would be 
sculpted to mimic a natural geomorphology, where channel development - glide, riffle, run and pool - 
features would be strategically placed and graded to maintain geomorphology (Photo 11). Low flow 
channels would be made more sinuous. Stream stability would be induced with large woody debris, rock 
structures and native plantings. 
 

 
Photo 11: Example of Stream Sculpting on Little Calumet River at Red Mill Pond 506, IN 
 
R3 Natural & Sculpted Riverine Establishment – This alternative would be a combination of alternatives 
R1 and R2. Specific reaches would be identified for alternative treatments of allowing the stream to 
naturally restore itself as described under R1, and manually sculpting and placing stream features as 
described under R2.  
 
 
 
 
 
 
 
 
 
 

Riffle 

Run 

Pool             

Glide       

Floodplain 
Terrace 
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R4 Instream Habitat & Floodplain Connectivity – This alternative would include low-intensity grading of 
ditch banks to reconnect the river to the floodplain, and install medium-profile riffle, boulder, cobble and 
large woody debris structural habitat on the ditches bed and on banks (Photo 12). The existing ditch 
channel would be left in the existing alignment. 

 
Photo 12: Instream Habitat & Floodplain Connectivity at Morton Arboretum 206, IL 
 
R5 Instream Habitat Only – This alternative would leave the stream channel and current hydraulic and 
geomorphic conditions in place while placing low-profile riffle, boulder, cobble and large woody debris 
structural habitats on the ditch’s bed and banks in areas of aggradation (Photo 4).  
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H1 Hydrologic Resurgence via In-line Valves & Native Plant Communities – This alternative would 
resurge natural surface and subsurface hydrology and hydroperiodicity. Strategically installing backwater 
valves would both temporarily and/or permanently disable the existing drain tile system. These backwater 
valves (Figure 6) could be installed during the later stages of the feasibility phase in order to gain 
information on potential off-site flooding effects, plant community distributions, planting schemes, and 
drainage pattern development. Drain tiles would be permanently disabled at some point during 
construction by grouting the valves shut. Grouting also ruptures the clay drain tiles overtime via 
hydrostatic pressure without excavation. This alternative also includes low-intensity grading to adjust 
microtopography to further refine hydrologic expression and redirect certain minor flow 
paths/ditches/tiles to other county storm water systems. 
 

 
Figure 6: Typical Drawing of Backwater Valve with On/Off Lever. 
 
The resurgence of the natural hydrology of the site is required to support native wetland and riparian plant 
communities. All invasive and opportunistic plant species would be treated with herbicide applications 
and prescribed burns including Reed Canary Grass (Phalaris arundinacea), Cattail (Typha spp.), 
Common Reed (Phragmites australis ssp. australis), Common Buckthorn (Rhamnus cathartica), Glossy 
Buckthorn (Frangula alnus), Norway maple (Acer platanoides), Green Ash (Fraxinus lanceolata), and 
Honeysuckle (Lonicera spp.). This measure would also seed and plant native species of local genotype. 
Herbicide applications, mowing, prescribed burns, and herbivory control would continue throughout the 
establishment period to further suppress invasive species and promote the establishment of native 
vegetation. 
 
H2 Hydrologic Resurgence via Excavation & Native Plant Communities – This alternative would resurge 
natural surface and subsurface hydrology and hydroperiodicity. Holistically or strategically breaking clay 
drain tiles would permanently disable the existing drain tile system. This alternative also includes low-
intensity grading to adjust microtopography to further refine hydrologic expression and redirect certain 
minor flow paths/ditches/tiles to other county storm water systems. The alternative components for native 
plant communities are the same as H1. 
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H3 Hydrologic Resurgence via In-line Valves and Excavation & Native Plant Communities – This 
alternative would resurge natural surface and subsurface hydrology and hydroperiodicity. Utilizing 
backwater valves and physically demolishing clay tiles in tandem would permanently disable the existing 
drain tile system. This alternative also includes low-intensity grading to adjust microtopography to further 
refine hydrologic expression and redirect certain minor flow paths/ditches/tiles to other county storm 
water systems. The alternative components for native plant communities are the same as H1 and H2. 
 
3.5 – Alternative Screening 
 
Action alternatives were screened utilizing relevant USACE planning guidance and compared against the 
No Action alternative. Screening criteria utilized were Completeness (C), Effectiveness (E), Efficiency 
(Ef), Acceptability (A) (the four criteria established in the P&G (1986)), Natural Resources Effects (NR), 
and Sustainability O&M requirements (O&M). These screening criteria are defined and presented in 
Appendix A – Planning Information. Each of the six (6) screening criterion was assigned a qualitative 
score from 0–4 to differentiate between alternative plans, with a higher score being more favorable. This 
screening analysis as numerically depicted in Table 5 was used to guide decisions on which of the 
developed alternatives would be retained for further detailed cost effective analyses. The detailed 
screening matrix that provides both rational and screening scores is presented in Appendix A.  
 
Table 5: Alternative Screening Summary 

 
 
NA No Action – This alternative is always retained to depict the future without project (FWOP) 
conditions and is required by NEPA. 
 
R1 Natural Riverine Establishment – This alternative was not retained for further evaluation by the PDT 
because although it: 1) it was very supportive of planning criteria; and 2) would induce the highest 
response in terms of native biological integrity, the alternative in total is not acceptable to the non-federal 
sponsor due to the uncontrolled nature of future stream meandering, which could endanger local 
infrastructure.  
 
R2 Sculpted Riverine Establishment – This alternative was screened from further evaluation by the PDT 
because it: 1) would leave out major components of riverine processes that naturally create and sustain 
stream features and habitat; 2) would incur a high magnitude of cost due to extensive earth moving, 
disposal and adaptive management costs to keep features static; and 3) would incur high O&M costs to 
keep features static since natural sustainability through riverine processes would not be engaged.   
 
R3 Natural & Sculpted Riverine Establishment –This alternative was retained for further evaluation by 
the PDT because it: 1) was supportive of planning criteria; 2) through combining components of 
alternatives R1 and R2, efficiencies in cost and sustainability were gained through a reduction in earth 
moving and allowing certain processes to continue in all or specific reaches. Both natural processes needs 

Alt # Alternative & Measure Components Score/Ave C E Ef A NR O&M
R1 Natural Riverine Establishment 21 4 4 4 1 4 4
R2 Sculpted Riverine Establishment 14 2 3 2 3 3 1
R3 Combination of Alternatives R1 and R2 21 3 4 3 4 4 3
R4 Instream Habitat & Floodplain Connectivity 17 2 3 3 3 3 3
R5 Instream Habitat Only 14 1 2 4 3 2 2
H1 Hydrologic Resurgence Via In-line Valves 20 4 4 4 1 4 3
H2 Hydrologic Resurgence Via Excavation 22 4 4 2 4 4 4
H3 Hydrologic Resurgence Via In-line Valves & Excavation 22 4 4 3 3 4 4
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for habitat sustainability and acceptability to non-federal land management plans are met under this 
alternative.  
 
R4 Instream Habitat & Floodplain Connectivity – This alternative was screened from further evaluation 
by the PDT because it: 1) was not supportive of the planning criteria; and 2) leaves out most components 
of riverine processes that naturally create and sustain stream features and habitat. 
 
R5 Instream Habitat Only – This alternative was screened from further evaluation by the PDT because it 
was 1) not supportive of the planning criteria; and 2) does not take advantage of major opportunities. 
 
H1 Hydrologic Resurgence via In-line Valves & Native Plant Communities – This alternative was not 
retained for further evaluation by the PDT because it was: 1) inconsistent with the current land 
management plans of the non-Federal sponsor; although this alternative was 2) supportive in meeting 
planning criteria; and 3) potentially has similar costs and equivalent habitat unit outputs as alternatives H2 
and H3, with indication in being the most cost effective of the three hydrology alternatives. 
 
H2 Hydrologic Resurgence via Excavation & Native Plant Communities – This alternative was retained 
for further evaluation by the PDT because it was: 1) was supportive in meeting planning criteria; 
potentially has similar costs and equivalent habitat unit outputs as alternatives H1 and H3; and 3) is 
consistent with current management methods employed by the non-Federal sponsor. 
 
H3 Hydrologic Resurgence via In-line Valves and Excavation & Native Plant Communities – This 
alternative was retained for further evaluation by the PDT because it: 1) was supportive in meeting 
planning criteria; 2) has similar costs and equivalent habitat unit outputs as alternatives H1 and H2; 3) 
could be supported by current management methods employed by the non-Federal sponsor by using In-
Line Valves in limited and unique situations. 
 
3.6 – Evaluation Alternative Arrays 
 
Screening of the initial alternative analysis resulted in three (3) action alternatives, plus the No-Action 
Alternative, being carried forward as the Array of Alternatives slated for evaluation.  
 
 No Action 
 R3 Natural & Sculpted Riverine Establishment 
 H2 Hydrologic Resurgence via Excavation & Native Plant Communities 
 H3 Hydrologic Resurgence via In-line Valves and Excavation & Native Plant Communities 

 
Alternative R3 is the only riverine alternative moving forward to evaluation, as it is the only one that has 
components that meet all planning and acceptability criteria. This alternative is combinable with any of 
the (H) Hydrology & Native Plant Communities alternatives. Alternatives H2 and H3 are not combinable, 
and will test different methods of resurging hydrology and the hydro period. In the following Chapters, 
more detail in terms of costs, benefits, indirect benefits, environmental effects and other social effects are 
presented to support plan recommendation.  
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Figure 7: Alternative R3 Natural & Sculpted Riverine Establishment 
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Figure 8: Alternative H2 Hydrologic Resurgence via Excavation & Native Plant Communities 
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Figure 9: Alternative H3 Hydrologic Resurgence via In-line Valves and Excavation & Native 
Plant Communities. 
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CHAPTER 4 – ALTERNATIVE EVALUATION 
 
4.1 – Study Patches 
 
Study (habitat) patches are equivalent to study reaches under FRM (flood) or NAV (navigation) 
evaluations. Qualitative numerical modeling was utilized to establish with- (FWP) and without-project 
(FWOP) conditions for these study patches ensuring the geospatial nexus. Study patches were delineated 
by the non-Federal sponsor and PDT utilizing geospatial soils series data and other information such as 
topography and drainage patterns to separate patches by natural community types. All of the delineated 
habitats shown below (Figure 10) have been impacted by urbanization, industrialization, infrastructure 
and agriculture to some degree. Additional information on the development of the ecosystem modeling is 
included in Appendix A Planning & Coordination. 
 

 
Figure 10: Habitat Delineated Study Patches for Alternative Evaluation. 
 
4.2 – Habitat Assessment Methodology 
 
The Habitat Suitability Index (HSI) is the quality portion of the USACE’s habitat assessment procedure to 
analyze measures, alternatives or plans in terms of ecosystem benefits/outputs. The HSI is an algebraic 
function that typically uses various habitat structure components as indicators, such as cover, food, and 
natural processes, or biological components of species richness, abundance, evenness, etc. Two HSIs that 
were certified by the USACE’s Center of Expertise for Ecosystem Restoration were used for this study. 
The Qualitative Habitat Evaluation Index (QHEI) reflects the stream’s physical habitat quality, and the 
Floristic Quality Assessment (FQA) reflects the quality of plant community as habitat. The QHEI and 
FQA were utilized to quantify Existing (EX), Future Without-Project (FWOP) and Future With-Project 
(FWP) conditions for the riverine and riparian portions of the study area. Fish and wildlife are highly 

Stream North Reach 

Stream South Reach 
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indicative of habitat quality for riverine and riparian health, since they are highly responsive to primary 
(hydrology/hydraulics/geomorphology) and secondary (plants/habitat structure) ecosystem driver 
changes. Changes in habitat will directly affect the richness, abundance and distribution of study area fish 
and wildlife. 
 
4.2.1 – Qualitative Habitat Evaluation Index (QHEI) 
 
The QHEI is a physical habitat index designed to provide an empirical, quantified evaluation of the lotic 
(flowing) macrohabitat characteristics that are important to fish communities (Ohio EPA 2006). A 
detailed analysis of the development and use of the QHEI is available in Rankin (1989) and Rankin 
(1995). The QHEI is composed of six principal metrics each of which are described in Appendix A. The 
maximum possible QHEI score is 100, and the lowest (0) zero; however, the likelihood that even the most 
impaired drain would not achieve a zero is low. Each of the metrics are scored individually and then 
summed to provide the total QHEI segment score. The QHEI protocol also standardizes definitions for 
riverine habitats, for which a variety of existing definitions and perceptions exist. Consistency for these 
was derived from Platts et al. (1983).  
 
4.2.2 – QHEI as the Habitat Suitability Index (HSI) 
 
The QHEI has acceptable application for USACE HSI procedures in that the scoring of metrics and 
calculating an overall score is simple and output interpretation is straightforward (see MEMORANDUM 
FOR CECW-LRD Recommendation for Regional Approval for Use of the Qualitative Habitat Evaluation 
Index 11 December 2014). The USACE utilized the Ohio EPA protocol to collect data and score QHEI 
for Dutch Gap. Table 6 provides the EX habitat conditions for the Dutch Gap stream. Raw data sheets 
may be found in Appendix A. The data required for input was gathered first hand by USACE (May 2020).  
 
Table 6: Existing Condition (EX) QHEI Score for Dutch Gap Stream 

Category 
North Ave. Just South 

(North Reach) 
Edwards Rd. Just South 

(South Reach) 
Substrate 0 6 
In-stream Cover 6 6 
Channel Morphology 5 7 
Riparian Zone 3.5 7.5 
Pool/Glide Quality, Current Velocity 6 7 
Riffle/Run Quality 0 0 
Gradient  2 3 
QHEI Score (EX) 22.5 36.5 

* calculated using Eco-PCX certified protocol 
 
Since the QHEI model output is a score between 0-100, it is easily indexed to a score between 0 and 1.0; 
this provides uniform and useful information across alternatives, models and other USACE ecosystem 
studies. Existing condition (EX) HSI score for the Dutch Gap stream for the north reach is 22.5, which is 
classified as a “very poor” stream habitat; and 33.5 for the south reach, which is classified as “poor” 
stream habitat. The equation to normalize the QHEI score is: 
 
 QHEI Score / 100 = HSIQHEI 
 North Reach > 22.5/100 = .23QHEI 
 South Reach > 36.5/100 = .37QHEI 
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4.2.3 – Stream Acres as Quantity Measure 
 
USACE planning guidelines require that there be a quantity component to the habitat assessment for 
determining future without (FWOP) and future with (FWP) project conditions. Since the plant community 
assessment utilizes acres as the quantity unit, acres were used for riverine habitat to make the analyses 
equivalent and avoid double counting. About 21 acres of stream channel would be directly affected by an 
alternative; the North Reach is 18 acres and the South Reach is 3 acres.  
 
4.2.4 – Stream Average Annual Habitat Units (AAHUs) 
 
In order to equally assess measures, alternatives or plans, the benefit portion of the analysis must be 
annualized just as the costs are. The method per USACE planning guidelines typically assigns benefits 
over a 50-year period of analysis. Based on the non-Federal objectives and agency purposes for 
preserving ecosystems and habitats, this study used 50-years as a reasonable period of analysis, noting 
that the benefits may actually be accrued in perpetuity. Habitat Units (HUs) were calculated by: 
 
 HSIQHEI x Stream Acres Affected = Habitat Units (HUs) 

 
 North Reach  .23 x 18.0 = 4.14 HUEX 

 
 South Reach  .37 x 3.0 = 1.11 HUEX 

 
 Total Reach = 4.14 + 1.11 = 5.25 HUEX 

 
FWOP and FWP Average Annual HSI (Table 9) are calculated by: 
 
 HSIn50 / 50 years = AAHSI  

 
Average Annual Habitat Units (AAHUs) (Table 9) are calculated by: 
 
 AAHSI x Stream Acres Affected = AAHUs 

 
To ensure that existing benefits are not claimed by potential actions, only the net benefits gained are 
utilized. This unit is called the Net Average Annual Habitat Unit (NAAHU), which is represented as: 
 
 FWP AAHUs – FWOP AAHUs = Net Average Annual Habitat Units (NAAHUQHEI) 

 
4.2.5 – Floristic Quality Assessment (FQA) 
 
The Floristic Quality Assessment (FQA) is based on the Chicago Region’s floristic coefficients of 
conservatism (C value) and native species richness developed by Swink and Wilhelm (1979). The C value 
is a numerical number between 0 and 10 that classifies a plant species as a weed (C = 0 – 3), a high 
quality, sensitive native plant (C = 7 – 10) and those species in between (C = 4 – 6). The C value of the 
FQA can be used to quantify the past, present and future effects on native plant communities. The mean C 
value for each plant community is calculated by: 
 
 𝐶𝐶̅  =  Sum of the Coefficient of Conservatism / # of Native Species 
  
Plants are exceptional indicators of short and long-term disturbance in terms of their immediate response 
to changes in geomorphology, soils and hydrology of an area. In turn, the change in plant community 
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species and structure affects the animal assemblages utilizing them. Plant/animal associations for most 
Chicago Region plants may be found on the Illinois Wild Flower Home Page 
(http://www.illinoiswildflowers.info/). Table 7 provides the (EX) habitat conditions for the study area’s 
plant communities. FQA spread sheets may be found in Appendix A. 
 
Table 7: Existing Condition Mean C Values for the Study Area Plant Communities 

  Entire Site* 
Total Species Richness 196 
Native Species Richness 120 
Mean C w/Adventives 1.73 
FQAI w/Adventives 22.10 

*includes marsh, meadow, fen, prairie (wet/mesic/dry) and savanna 
 
4.2.6 – Mean C Value as the Habitat Suitability Index (HSI) 
 
The FQA has acceptable usability for USACE HSI procedures in that the scoring of metrics and 
calculating an overall score is simple, and output interpretation is straightforward (http://cw-
environment.usace.army.mil/model-library.cfm?CoP=Restore&Option=View&Id=318). Since the FQA 
model output (Coefficient of Conservatism [Mean C]) is a score between 0-10, it is easily indexed to a 
score between 0 and 1.0; this provides uniform and useful information across USACE ecosystem studies. 
The equation to normalize the Mean C Value is: 
 
 Mean C Value / 10 = HSIFQA 

 
The data required for input was gathered and quality checked by USACE botanists in Spring/Summer 
2020, which will serve as a comparison for predictions of changes to the plant community based on 
alternative future scenarios. A mean C value of 1.73 and associated FQAI score of 22.10 exhibit a very 
poor native wetland and riparian zone. Existing condition (EX) HSI score for the study area is: 
 
 1.73 / 10 = .173 HSIFQA 

 
4.2.7 – Plant Community Acres as Quantity Measure 
 
The plant community assessment (Figure 7) utilized acres as the quantity unit: 
 
 Fen – 9 acres 
 Marsh/Meadow – 204 acres 
 Prairie (wet/mesic/dry) – 239 acres 
 Savanna – 312 acres 
 Total Site = 764 acres 

 
4.2.8 – Plant Community Average Annual Habitat Units (AAHUs) 
 
In order to equally assess measures, alternatives or plans, the benefit portion of the analysis must be 
annualized just as the costs are. Based on the non-Federal objectives and agency purposes for preserving 
ecosystems and habitats, this study used 50-years as a reasonable period of analysis, noting that the 
benefits may actually be accrued in perpetuity. Habitat Units (HUs) are calculated by: 
 
 HSIFQA x Plant Community Acres Affected = Habitat Units (HUs) 

http://www.illinoiswildflowers.info/
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 .173 x 764 = 132 HUs 

 
FWOP and FWP Average Annual HSI are calculated by: 
 
 HSIn50 / 50 years = AAHSIFQA  

 
Average Annual Habitat Units (AAHUs) are calculated by: 
 
 AAHSI x Plant Community Acres Affected = AAHUFQA 

 
Even though there may be apparent benefits to be gained, there are still benefits existing in the Future-
Without Project condition within the existing plant communities, as evident by the Mean C Values. To 
ensure that existing benefits are not claimed by potential actions, only the net benefits gained are utilized. 
This unit is called the Net Average Annual Habitat Unit (NAAHU), which is represented as: 
 
 FWP AAHUs – FWOP AAHUs = Net Average Annual Habitat Units (NAAHUFQA) 

 
4.3 – Future Without-Project Conditions (FWOP) 
 
The future without project conditions forecasted for Dutch Gap are that diverse native plant and animal 
communities would not restore naturally on their own, but would remain relatively static for most 
community types in terms of floristic quality for the foreseeable next 50 years (Table 8 & Figure 11). 
Agricultural practices and invasive species would continue to suppress native plant communities 
preventing them from reestablishing. Resulting ruderal (man-made) habitats that favor generalists over 
specialists would dominate, thereby decreasing or eliminating foraging and breeding habitat for native 
fish and wildlife. Acreage of invasive woody growth would continue to increase and further reduce 
nationally and regionally significant native grasslands. Native seed banks would become depleted as 
altered hydrology and fire-suppressed areas with resultant woody growth would continue inhibition of 
their germination. The area’s ability to supply migratory and resident birds with resting, foraging, and 
breeding habitat would decline. In terms of riverine and riparian plant community habitat, the segments of 
river within the study area have reached a stable but degraded state, and are not expected to further 
degrade. There could be loss of additional plant, mussel, fish, and other species if some natural event or 
man induced accident would adversely affect a part or all of the site; however, these events are 
unpredictable and unlikely. 
 
Climate change is considered to have a negligible impact on the study area during the 50-year period of 
analysis in terms of ecosystem structure and function; however, project performance is preserved under a 
wide range of possible climate change scenarios during the 50-years. There is a potential for average 
global temperatures to increase, weather to become flashier and stronger, and droughty periods with 
singular high rainfall events. The key to sustainability within these conditions is to have highly diverse 
(high species richness & heterogeneous genotypes) riparian plant communities established so that they 
can ebb and wan with the changing climate patterns, which is termed adaptation. The anthropogenic 
changes to the Dutch Gap aquatic ecosystem complex have caused greater changes than climate change is 
anticipated to induce, and the river already has a high degree of hydrologic flashiness due to the 
agricultural nature of the watershed. Minor increases or decreases in stream flows would have no 
significant bearing on habitat and connectivity, whereas intact natural fluviogeomophic functions and 
processes would allow the ecological system to adapt accordingly.  
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The existing conditions (EX HSI) would be quite indicative of the Future Without-Project conditions 
(FWOP HSI) for the stream; however, the few patches of moderate quality plant community within the 
wetland/riparian zone would further decline as invasive species further colonize (Table 8 & Figure 11). 
 
Table 8: Future Without-Project Conditions for the Habitat Patches 

Description Habitat Types Acres HSIEx HSIFWOP AAHUEx AAHUFWOP 

Ex Condition Stream North 18.0 0.23   4.1   
  Stream South 3.0 0.37   1.1   

2020 Wetland/Riparian 764.0 0.17   132.2   
              
No Action / Stream North 18.0   0.23   4.1 
   FWOP Stream South 3.0   0.37   1.1 
2021 - 2071 Wetland/Riparian 764.0   0.13   102.2 

 
Figure 11: Future Without-Project Conditions for the Habitat Patches 

 
 
4.4 – Alternative Benefits (FWP) 
 
The evaluation of habitat benefits is a comparison of the with-project and without-project conditions for 
each alternative. A comparison of the future without-project and future with-project HUs was performed 
in order to determine the level of benefits accrued by one or a combination of alternatives. The 
alternatives for this study were evaluated with the HSI methodology described in Section 2.3 (see 
Appendix A for FWP calculations). 
 
Table 9: Alternative R3 (FWP) QHEI Score for Stream 

Category 
R3 Natural & 

Sculpting 

Substrate 20 
In-stream Cover 20 
Channel Morphology 15 
Riparian Zone 10 
Pool/Glide Quality, Current Velocity 10 
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Riffle/Run Quality 7.5 
Gradient  4 

QHEI Score (EX) 86.5 
 
 R3 HSI      86.5 / 100 = .87QHEI 

 
Table 10: Alternative H2 & H3 (FWP) Mean C Values for  
Wetland/Riparian Plant Communities 

  Entire Site 
Total Species Richness 271 
Native Species Richness 261 
Mean C w/Adventives 4.93 
FQAI w/Adventives 78.12 

 
 H2 or H3 HSI     4.93 / 10 = .49FQA 

 
Table 11: Average Annual Habitat Units per Alternative 

Description Habitat Types Acres HSIFWOP HSIFWP AAHUFWOP AAHUFWP Net AAHU 

Ex Condition R3 Stream 21.0 0.25   5.2     
  H2 Wetland/Riparian 764.0 0.17   132.2     

2020 H3 Wetland/Riparian 764.0 0.17   132.2     
                
Action / FWP R3 Stream 21.0   0.86   18.1 12.9 
  H2 Wetland/Riparian 764.0   0.47   359.7 227.5 

2021 - 2071 H3 Wetland/Riparian 764.0   0.47   359.7 227.5 
 
4.5 – Alternative Costs 
 
Detailed discussion on planning level feature costs is presented in Appendix F – Cost Engineering. 
Conceptual, planning level cost estimates were prepared for measures/features that were identified by the 
study team in conjunction with the non-federal sponsors (Table 12). These cost estimates represent 
estimates for the implementation of each alternative. Estimates were developed using cost information 
from previous studies, lump sum and unit prices, and for plant, labor, and material methods. 
 
Cost Annualization: Annualizing costs is a method where the project costs are discounted to a base year 
then amortized over the period of analysis. The base year for this project was determined to be the year in 
which the first phase of the project is to be completed (calendar year 2021). Costs that occur prior to this 
year need to be compounded to the base year, while those occurring after the base year need to be 
discounted to the base year. The period of analysis for the Section 206 project is 50 years. Discounting to 
the base year and summing values gives net present value. Costs are compounded or converted to present 
value for the base year then the amortization of the NPV yields average annual equivalent value. Discount 
rate was determined by the appropriate Economic Guidance Memorandum 20-01, Federal Interest Rates 
for Corps of Engineers. The proposed with project alternatives have the construction period spread out 
over a 5-year contract, with one payment at the end of each year. Each year per alternative is either 
compounded or discounted to the base year. Calculation of the measures Average Annual Cost (AA Cost) 
is completed by multiplying the present value to the 50-year amortization factor. 
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Real Estate: An Initial Value Estimate (IVE) of the lands necessary to implement alternatives for this 
ecosystem restoration project was included in the Average Annual costs per measure on an acre basis. 
The IVE of ~$6,500 per acre provided by USACE Real Estate determined various preliminary numbers to 
accomplish plan formulation. This number is preliminary and does not constitute the gross appraisal, 
which would be completed for the NER Plan. 
 
Table 12: Planning Level Total & Average Annual Costs per Measure, FY 2021 PL 

Code Measure Measure Cost* 
IVE 
LERRD Monitoring† 

Total 
Measure AA Cost 

NA No Action  $                  -     $             -     $             -     $                -      
R3 Riverine  $       4,242,358   $    136,500   $      25,000   $    4,403,858   $178,145  
H2 Hydro Excavation  $     15,260,618   $ 4,966,000   $      20,000   $  20,246,618   $781,910  
H3 Hydro Combo  $     12,829,989   $ 4,966,000   $      20,000   $  17,815,989   $686,787  

*includes PED, Construction Management, other; see appendix F. 
 
4.6 – Cost Effectiveness & Incremental Cost Analysis 
 
Cost effectiveness and incremental cost analysis (CE/ICA) are two distinct analyses that must be 
conducted to evaluate the effects of alternative plans according to USACE policy. First, it must be shown 
through cost effectiveness analysis that a restoration plan’s output cannot be produced more cost 
effectively by another alternative. Cost effective means that, for a given level of non-monetary output, no 
other plan costs less and no other plan yields more output at a lower cost. Subsequently, through 
incremental cost analysis, a variety of alternatives and various-sized alternatives are evaluated to arrive at 
a “best” level of output within the limits of both the sponsor’s and the USACE’s capabilities. 
 
The subset of cost-effective plans are examined sequentially (by increasing scale and increment of output) 
to ascertain which plans are most efficient in the production of environmental benefits. Those most 
efficient plans are called “best buys.” As a group of measures, they provide the greatest increase in output 
for the least increases in cost. They have the lowest incremental costs per unit of output. In most analyses, 
there will be a series of best buy plans, in which the relationship between the quantity of outputs and the 
unit cost is evident. As the scale of best buy plans increases (in terms of output produced), average costs 
per unit of output and incremental costs per unit of output will increase as well. The incremental analysis 
by itself will not point to the selection of any single plan. The results of the incremental analysis must be 
synthesized with other decision-making criteria (i.e., significance of outputs, acceptability, completeness, 
effectiveness, risk and uncertainty, reasonableness of costs) to help the study team select and recommend 
a particular plan. 
 
Five (5) alternative plans were generated (Table 13 & Figure 12) from the set of 3 targeted alternatives 
input into the IWR-Planning software. The software identified that 3 alternative plans were cost effective, 
which means that no one plan provided the same benefits as another plan that was less costly. Two (2) 
alternative plans were revealed as “best buys” (Figure 5), which are deemed the most cost efficient of the 
5 plans generated.  
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Table 13: All Plans Generated 
Plan Plan Description AA Cost NAAHUs Cost Effective 
R3 Riverine $178,145  12.9 Cost Effective 
H2 Hydro Ex $781,910  227.5 Non-Cost Effective 
R3 & H2 Riverine & Hydro Ex $960,055  240.4 Non-Cost Effective 
H3 Hydro Combo $686,787  227.5 Best Buy 
R3 & H3 Riverine & Hydro Combo $864,932  240.4 Best Buy 

 
Figure 12: Cost Effective Analysis on All Plan Combinations 

 
 
Table 14: Incremental Analysis of Best Buy Plans 

# Alternative Plan HU AA Cost AA Cost / HU Inc. Cost Inc. HU Inc. Cost / HU 

1  No Action Plan 0 0         
2 H3 227.5  $ 686,787   $          3,019   $    686,787  227.5  $            3,018  
3 H3 + R3 240.4  $ 864,932   $          3,598   $    178,145  12.9  $          13,810  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R3 

H3 

H2 

R3 & H2 

R3 & H3 
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Figure 13: Graphical Representation of Incremental Costs vs. Benefits 

 
 
 
4.6 – TSP Alternative Array 
 
Evaluation of the alternative array resulted in three (3) alternative plans qualifying as Best Buy Plans:  
 
 No Action 
 H3 Hydrologic Resurgence via In-line Valves & Excavation & Native Plant Communities 
 H3 & R3 Natural & Sculpted Riverine Establishment & Hydrologic Resurgence via In-line 

Valves & Excavation & Native Plant Communities 
 
Based on plan formulation analyses, study problems, study objectives, acceptability to the non-Federal 
sponsor, and meeting cost effectiveness criteria, it is recommended to carry forward alternative plan H3 & 
R3 as the Tentatively Selected Plan (TSP). The NER plan selection considered that the inclusion of 
riverine restoration (R3) is fundamental to the ecology of the site functionality as a whole, despite the 
break point presented in the incremental cost analysis.  This decision to include the additional restoration 
in the NER plan is supported by the following analysis: 
 
When selecting a single alternative plan for recommendation from all those that have been considered, the 
criteria used to select the National Ecosystem Restoration (NER) plan include all the evaluation criteria 
discussed throughout this report. Selecting the NER plan requires careful consideration of the plan that 
meets planning objectives and constraints and reasonably maximizes environmental benefits while 
passing tests of cost effectiveness and incremental cost analyses, significance of outputs, acceptability, 
completeness, efficiency, and effectiveness (ER 1105-2-100). Specific factors considered include the 
following items: 
 

H3 

R3 
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Completeness – Excluding R3 (the riverine portion of the site) would not constitute a complete project, as 
major fluviogeomorphic, hydrologic and connectivity functions would be left unrestored. It also leaves a 
large corridor of impairments running through a newly restored riparian zone. 
 
Acceptability – Excluding R3 (the riverine portion of the site) would not constitute an acceptable plan to 
the non-Federal sponsor, as the stream and the corridor it provides for plants, animals and recreation are 
vital to the site’s status as a Forest Preserve. 
 
Cost Effectiveness – The alternative including R3 was identified as both cost effective and a best buy. 
 
Technical Effectiveness - It would be justified to have dependencies placed on each alternative to the 
other, as the intrinsic values of floodplain connectivity and the entire site’s hydrologic regime is 
ultimately controlled by the stream’s ability to control overall ground water elevations and periods. The 
channelization of Dutch Creek was purposeful to support agriculture by draining the land effectively for 
crops; R3 repairs broken hydrological parameters and puts the stream elevations back to a more natural 
hydrogeomorphic setting.  
 
Efficiency – Best Buy Plan H3 meets the study objective of reestablishing the quality of riparian habitats; 
however, it does not meet the study objective of reestablishing the quality of riverine habitats. Best Buy 
Plan H3 & R3 meets both study objectives of reestablishing the quality of riparian and riverine habitats; 
therefore, Best Buy Plan H3 & R3 has been chosen as the Final NER Plan. 
 
Connectivity – Excluding R3 would limit connectivity within the stream channel for small stream fishes 
and mussels; limit or exclud connectivity with the floodplain in terms of hydrologic functions and species 
interactions that require both the stream and supporting native plant communities within the riparian zone; 
and connectivity for birds, amphibians, reptiles and small and large mammals within the riparian zone. 
 
Scarcity – Low-gradient, low-order streams that support valley wall fens within the Des Plaines River 
watershed and the greater Chicago Region have for the most part been channelized and ditched for 
agricultural purposes. The few remaining streams of this type are located on forest preserve or nature 
preserve lands, in which they can be restored and sustained. 
 
The following Chapters discuss the associated environmental affects, ecological significance, risks, 
uncertainties, and other components to identify the Final NER Plan.
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CHAPTER 5 – ENVIRONMENTAL ASSESSMENT* 
 
This chapter presents the effects associated with implementing any of the alternatives identified in Section 
3.5 – Focused Array of Alternatives. The No Action Alternative is required by NEPA and other laws and 
regulations; and is briefly described as the Future Without Project Conditions presented under each 
resource category in Chapter 2–Affected Environment*. The evaluation of effects is based upon a 
comparison of what the federal action alternative would have on resource categories considering historic, 
existing and future without project conditions. The Future with Project Condition describes what is 
anticipated to prevail in the future if a particular alternative is implemented. As well, this analysis makes 
distinction between adverse and beneficial effects. This Chapter mirrors the resources categories 
presented in Chapter 2. 
 
5.1 – Effects Analysis 
 
A consequence, or effect (the terms “effects” and “impacts” may be used synonymously (40 C.F.R. § 
1508.8)), is defined as a modification to the human or natural environment that would result from the 
implementation of an action. The three types of effects that may occur when an action takes place are 
direct, indirect, and cumulative. Direct effects are caused by an action and occur at the same time and 
place. Indirect effects are caused by an action and are realized at a later point in time or at a greater 
geospatial distance, but are logically foreseeable. Cumulative effects result from the collection of federal 
and non-federal actions taking place over the same period of time. 
 
Effects may be temporary (short-term), long lasting (long-term), or permanent. Temporary effects are 
defined as those that would occur during construction of one of the alternatives. Long-term effects are 
defined as those that would extend from the end of the construction period through some point within the 
project life-cycle. Permanent effects are assumed to be present throughout the period of analysis.  
  
Significance thresholds for each resource are used to categorize effects (Figure 14). The effects on each 
resource may be significant and unavoidable, significant, less than significant, or have no effects. 
Significant impacts are those that would result in substantial changes to the environment and receive the 
greatest attention in the decision-making process. Where significant effects are identified, recommended 
mitigation measures, best management practices (BMPs), and/or other environmental commitments are 
provided in order to avoid, minimize, or reduce environmental impacts to less than significant. 
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Figure 14: Classification of Effects Thresholds Based on CEQ Guidelines 
 
5.2 – Alternatives Assessed for Effects 
 
The following tentatively selected alternatives, as described and mapped in Section 3.4, are assessed for 
effects/impacts to study area resource categories:  
 
 No Action Plan 

 
Assumes the Future without Project condition as if no Federal Action would occur. These conditions are 
described in Chapter 2.0 – Affected Environment*.  
 
5.3 – Physical Resources Effects Determination 
 
 
5.3.1 – Geology & Glacial Stratigraphy 
 
The proposed project would not adversely affect geology or glacial stratigraphy. All of the proposed 
features under the proposed project are too small in scale to affect the local geology and glacial 
stratigraphy. 
 
5.3.2 – Soils 
 
The proposed project would result only in beneficial effects to natural soils. Currently at the study site, 
natural soils for the most part have already been destroyed. Disruption to their A horizons are due to years 
of tilling, fertilization, and carbon stripping. Through the reestablishment of natural flow regimes, 

•A significant unavoidable impact is identified when an impact that 
would cause a substantial adverse effect on the environment could 
not be reduced to a less than significant level through any feasible 
mitigation measure(s).

Significant 
Unavoidable Effects 

(Class I)

•A significant (but mitigable or avoidable) impact is identified when the tentatively 
selected plan or alternatives would create a substantial or potentially substantial 
adverse change in any of the physical conditions within the affected resource area. 
Such an impact would exceed the applicable significance threshold established by 
NEPA, but would be reduced to a less than significant level by application of one or 
more mitigation measures.

Significant Effects 
(Class II)

•A less than significant impact is identified when the tentatively 
selected plan or alternatives would cause no substantial adverse 
change in the environment (i.e., the impact would not reach the 
threshold of significance).

Less than Significant 
Effects(Class III)

•A designation of no impact is given when no adverse changes in the 
environment are expected.No Effects (Class IV)
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restoring hydrology, return of native plant communities, and return of mycorrihizzal fungi/bacterial 
interactions, overtime the A horizons of these soils would heal, further diversifying native plant and 
animal assemblages of those restored soils. Since the proposed project would be implemented in a fashion 
as to facilitate the return of natural soils structure, no significant adverse effects resultant from 
implementation of the project are expected. Special measures would be taken to minimize the temporary 
impacts on physical substrates and water quality associated with the proposed activity. These include the 
timing of particular restoration measures, silt control, biodegradable erosion control fabric and lots of 
native plants. 
 
5.3.3 – Fluvial Geomorphology & Topography 
 
Implementation of the proposed project would result in beneficial effects to fluvial geomorphology and 
natural topography within the project area limits. Restoration of the stream channel morphology will aid 
in the restoration of sediment transport and critical hydraulic parameters. Fluvialgeomorphic processes 
would be further restored by removing invasive plant species that cause stream banks to unravel and 
unnaturally erode. No adverse effects to fluvial geomorphology and topography are expected resulting 
from implementation of the preferred plan. 
 
5.3.4 – Hydrology & Hydraulics 
 
Hydrology: Implementation of the proposed project would improve hydrology of the stream, promoting a 
healthier and diverse ecosystem. The natural hydrology of the stream and wetlands was impaired due to 
drain tiles and watershed development. The increased rainfall-runoff from the subwatersheds discharged 
into the stream has greatly impaired the stability of the plant communities of these features. The project 
would not negatively affect ground water. Drain tile disablement under the preferred plan would increase 
infiltration by slowing the movement of water as it drains towards the creek.  
 
Hydraulics: Implementation of the proposed project would result in changes to the current hydraulics of 
the stream to promote a more healthy and diverse ecosystem. The natural hydraulics of the stream were 
impaired due to watershed development.  Implementation of the proposed project would result in changes 
to the current hydraulics of the agricultural ditch to promote a more healthy and diverse ecosystem. The 
natural hydraulics of the ditch was impaired due to the side casting of excavated sediment along its banks. 
The inability of water to overtop the banks during storm events prevented adjacent wetland areas from 
becoming inundated. This also allowed hydraulic forces during storms to erode the banks, channelizing it. 
The natural hydraulics of the ditches will be repaired by installing riffles and woody debris structures and 
reconnecting ditched segments with the surrounding floodplain, which will aid in rehydrating the stream 
channel and floodplain. This will also allow native vegetation to establish within a meandering stream and 
increase species richness and abundance. 
 
5.3.5 - Water Quality 
 
Long-term, the project is expected to have beneficial effects to the water quality. Implementation of the 
project would reduce hundreds of acres of surrounding non-point source erosion, which is expected to 
cause a decrease in suspended solids concentrations. The project may also contribute to reduced nutrient 
loading, since natural ecosystems and wetlands will not be a source of nutrients unlike current agricultural 
land use. Finally, long term localized increases in dissolved oxygen concentrations are expected from the 
addition of fluvial stone, large woody debris, and restored stream features.  
 
As described in Appendix B - 404/401 Evaluation and Coordination, this project would obtain 401 Water 
Quality certification through authorization under the USACE Chicago District Regional Permit 5 
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(Aquatic Habitat Restoration, Establishment, and Enhancement) and Regional Permit 7 (Temporary 
Construction Activities). The project would be subject to general and specific permit conditions to protect 
water quality, including minimizing the amount of fill necessary, using non-erodible materials, 
implementing a restoration plan, and establishing a management and monitoring plan.  
 
Temporary impacts to water quality of Dutch Gap Canal from construction activities will be minimized 
by implementation of Best Management Practices (BMPs) and sediment and erosion controls during 
construction of the proposed project. Existing sediment removed during channel work would not be 
replaced in the stream, but managed upland with no direct return of water. Erosion control fabric, silt 
fencing, silt curtains, and native plantings would be utilized to reduce short-term turbidity impacts 
associated with earthwork. Methods of fill placement in the steam (land-based equipment, placing not 
dropping material) and timing (low flow conditions) would be specified for construction. Equipment 
would be land based, and temporary cofferdams would be placed to allow for work to be done in the dry. 
The proposed project would use new, natural, and/or clean construction and fill materials for stream 
channel restoration work. Inert, alluvial stone from a licensed vendor, alluvium outwash from the site, and 
large woody debris harvested from the site are not expected to be a source of contamination or cause 
considerable effects to the existing water quality. A National Pollutant Discharge Elimination System 
(NPDES) Permit would also be obtained for construction of the project. 
 
5.3.6 - Air Quality 
 
Implementing this project would have no significant or long-term effects to the air quality of the region. 
The project proposes no new facilities or features that have on-going energy needs or atmospheric 
emissions. Necessary maintenance and monitoring activities would be designed to be minimal, short, and 
infrequent if possible.  
 
Construction activities will cause minor, temporary air quality impacts in the vicinity of the project due to 
emissions from construction equipment and haul trucks, as well as fugitive dust from grading, 
construction, and driving. All equipment will comply with federal vehicle emission standards, and dust 
control measures will be implemented throughout construction including watering graded soil and 
unpaved roads, limiting vehicle speeds on unpaved roads, and minimizing earthmoving operations to the 
extent feasible during high wind events. All construction activities would be completed in compliance 
with EM 385-1-1 for worker health and safety and in compliance with Federal health and safety 
requirements. Due to the small scale and short duration of this project, a General Conformity Analysis 
was not completed. The temporary mobile source emissions from this project are de minimis in terms of 
the NAAQSs and the State Implementation Plan. The project is not expected to be a significant source of 
Green House Gas (GHG) emissions. 
 
5.4 – Ecological Resources Effects Determination 
 
5.4.1 – Plant Communities 
 
The Preferred Plan would ultimately improve native floristic species richness and abundance of the 
restored areas by removing invasive species and seeding areas with native vegetation exhibiting local 
genotypes. Wetlands would not be filled or disturbed under this project, but would have their natural 
hydrology restored. By restoring natural hydrology, eradicating invasive species, and reducing the 
succession of woody vegetation, the native plant species would directly benefit and flourish within the 
project area, including the Federally threatened Eastern Prairie Fringed Orchid (Platanthera leucophaea) 
which high quality wetlands within the study area may support. 
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5.4.2 – Macroinvertebrates 
 
Herbicide use to control invasive species within this project presents negligible, if any, adverse effects on 
macroinvertebrate population structure (Henry, 1992; Kulesza et al., 2008; Monheit, 2003). In fact, 
replacement of invasive species with a more complex habitat structure of native herbaceous species 
should increase the diversity, biomass, and density of macroinvertebrates (Linz, 1999; Kostecke, 2005). 
Areas with monotypic stands of invasive species that may harbor greater diversities and densities of 
macroinvertebrates do not benefit most migratory birds as they avoid areas with dense vegetation, thus the 
benefits to migratory birds and waterfowl through the restoration of degraded habitat outweigh the 
negligible adverse impacts that herbicide treatments may have on macroinvertebrate populations (Henry, 
1992; Linz, 1999; VanRees-Siewert and Dinsmore, 1996). The addition of woody debris structures to the 
channelized segments of stream will provide diverse habitats for macroinvertebrate colonization on the 
wood itself, and in the new hydraulic zones formed in the channel. The project would temporarily disturb 
benthic communities since benthic invertebrates that do not move or that exhibit low vagility would be 
removed or covered during geomorphic contouring. However, restoration of a natural ecosystem and 
fluvial processes would be a positive change overall.  
 
The most important of all macroinvertebrates for this study is the Hine’s Emerald Dragonfly, which may 
benefit from the proposed restoration measures and any potential temporary impacts from construction 
activities would be minimized through continuing coordination with the USFWS and implementing best 
management practices and habitat management, conservation and restoration measures that have been 
developed as part of the Hine’s Emerald Dragonfly Habitat Management and Restoration in Illinois, 
Intra-Service Section 7 Biological Evaluation, Region 3 (USFWS 2014) 
 
5.4.3 – Fishes 
 
Overall, the proposed plan would not have any adverse effects to the study area’s fish population, but 
would instead increase species richness and abundance through improved riverine hydraulics by removing 
non-native plant species which promote erosion along the streambanks, and disabling drain tiles; 
therefore, reestablishing groundwater in the stream flow, which is necessary for riverine specialists. Fish 
eggs and larvae of the several tolerant species occupying the stream may be disturbed or smothered by the 
proposed in-stream activity if construction activities occur during reproductive or rearing seasons; 
however, these are insignificant based on the existing poor quality of the stream versus the restoration that 
would result from the project. 
 
5.4.4 – Herpetofauna 
 
The proposed plan would not have any adverse effects to the herpetofauna within the study area. Rather, 
the proposed plan would increase species richness and abundance through improved habitat and 
hydrology. Removing invasive species and disabling drain tiles will increase soil wetness and will 
promote native wetland, fen, and wet prairie habitat.  
 
5.4.5 – Resident & Migratory Birds 
 
The proposed plan would not have any adverse effects to resident and migratory birds, but would instead 
increase species richness and abundance through improved habitat. Conversion of agricultural row crop 
fields back to natural plant communities through drain tile disablement, invasive species removal, native 
planting and seeding, and vegetation management would provide stopover areas for migratory birds and 
diverse year-round habitat for resident bird species. 
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5.4.6 – Threatened & Endangered Species 
 
Implementation of the proposed project would benefit endangered and threatened species if they were to 
colonize the project site. Currently, no Federal or state listed endangered or threatened species or their 
critical habitats have been recorded from the project site. Restoration features would directly increase the 
quality of the habitat present at Dutch Gap; hence potentially encouraging colonization of the area by 
Federal and state listed species such as the Rusty patched bumble bee (Bombus affinis), Hine’s emerald 
dragonfly (Somatochlora hineana), and Northern Long-Eared Bat (Myotis septentrionalis).  
 
Coordination with the USFWS and the Illinois Department of Natural Resources (IDNR) was commenced 
on April 09, 2020 with a project scoping letter. The project area was entered into the USFWS IPaC 
system on July 16, 2020.  The resulting IPaC Official Species List is included in Appendix A. Given the 
highly mobile nature of the northern long-eared bat, a restriction on tree removal between April 1 through 
October 31 will be imposed to reduce any potential for harm to maternal roosts. The USACE has 
concluded in this report a no effect determination on federally listed species or proposed or designated 
critical habitat, which precludes the need for further consultation with USFWS for this project under the 
Endangered Species Act.  Coordination with the USFWS under the Fish & Wildlife Coordination Act 
(FWCA), 16 U.S.C. 661 et seq., resulted in a response by USFWS on ________.  USACE has considered 
and incorporated the USFWS recommendations, including ________________________________.  
   
In a letter dated May 08, 2020 the IDNR concluded that adverse effects are unlikely. Therefore, 
consultation under 17 Ill. Adm. Code Part 1075 was terminated. 
 
5.5 – Cultural Resources Effects Determination 
 
5.5.1 – Cultural & Social Properties 
 
The Dutch Gap study area lies completely within Dutch Gap Forest Preserve. Agricultural and residential 
properties primarily surround the study area. The Preferred Plan/NER Plan will not have any adverse 
effects on the area’s social properties. Surrounding properties will see the removal of non-native or weedy 
tree species, and farmland will be converted to natural plant communities, however this would create a 
more aesthetically pleasing environment for users of these areas. 
 
During construction, increased traffic congestion would be localized and intermittent. Employment could 
increase slightly during construction, and the region’s labor force should be sufficient to provide the 
necessary workers. Noise levels would be increased during construction activities and increased truck 
traffic. Any aesthetic impacts would be negligible and temporary. The proposed project would have no 
significant adverse effect on human health or welfare, municipal or private water supplies, recreational or 
commercial fisheries, property values or aesthetic values. 
 
5.5.2 – Archaeological & Historical Properties 
 
The proposed project would have no adverse impact on archaeological or historic properties.  
 
Areas of planned ecological restoration have been heavily modified. Channeled rainwater and drain 
runoff has heavily eroded the existing stream. In the event cultural resources are discovered during this 
project, work in that area will stop and the Illinois State Historic Preservation Office will be notified. 
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The proposed construction would have no adverse impact on archaeological or historic properties. The 
Illinois State Historic Preservation Office has been contacted in a letter dated April 09, 2020 and 
responded in a letter dated September 28, 2020 with their concurrence with a no effect to historic 
properties determination.   
 
Native American groups having an historic cultural interest in northeast Illinois have been consulted. 
 
In the event that cultural remains are discovered during the project, the Chicago District will be notified 
immediately and work will cease to allow for consultations with the Illinois State Historic Preservation 
Office to take place. 
 
5.5.3 – Land Use History 
 
The proposed project would result in beneficial effects to land use within the watershed. The proposed 
project would be implemented to restore farmland to a more natural condition. Significant adverse effects 
as a result of implementing the proposed project are not expected to occur. 
 
5.5.4 – Social Properties 
 
During construction, increased traffic congestion would be localized and intermittent. Employment could 
increase slightly during construction, and the region’s labor force should be sufficient to provide the 
necessary workers. Noise levels would be increased during construction activities and increased truck 
traffic. Any aesthetic impacts would be negligible and temporary. The proposed project would have no 
significant adverse effect on human health or welfare, municipal or private water supplies, recreational or 
commercial fisheries, property values or aesthetic values. 
 
5.5.5 – Recreation 
 
The proposed project would not have any long-term adverse effects to recreation. Implementation of the 
plan would be planned to minimize interference between recreational opportunities and construction 
activities related to the project. Any impacts to recreational opportunities from construction of the 
proposed project would be temporary in nature. 
 
5.6 – HTRW Effects Determination 
 
Project implementation is not expected to result in a release of HTRW. The risk of encountering HTRW 
in the project area has been reduced with the completion of a HTRW Phase I Environmental Site 
Assessment (see attached Appendix H – Hazardous, Toxic and Radioactive Waste (HTRW) Report). The 
study area does not contain any Recognized Environmental Condition (REC) within its boundaries. Based 
on current and historic agricultural land use, it is likely that fertilizers, pesticides and/or herbicides have 
been used in the farm fields of the study area, however. Horse manure may have also been stored at 
training and boarding facilities. Because the NER Plan would manage all excavated material on-site to the 
maximum extent possible, no releases of soil are anticipated. Low (de minimis) concentrations of 
anthropogenic constituents in soils are not expected to impact the project. Erosion and sediment controls 
will be maintained during construction to reduce movement of soil from the site by storm water runoff or 
vehicular traffic.  
 
One potential REC was identified adjacent to the study area: a horse farm listed in IEPA Bureau of Land 
database and in Illinois Agency Compliance and Enforcement System. No additional information could 
be found to explain these records or confirm the storage, disposal, or release of hazardous material. Site 
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reconnaissance revealed no signs of environmental issues. This site will not be impacted by construction, 
and no impacts from this potential off-site REC is expected to affect project implementation. 
 
Impacts resulting from the unintended release of hazardous or toxic construction equipment fluids, 
including fuel and oil spills or leaks during project implementation, would be mitigated by requiring 
construction contractors to develop an accidental spill prevention and response plan for all hazardous 
materials that may be used onsite, develop a solid and hazardous materials and waste management plan 
prior to starting work, and comply with all applicable local, regional, state, and Federal laws, policies, and 
regulations regarding the transportation, storage, handling, management, and disposal of hazardous 
materials and wastes. In the event of a spill or release of hazardous substances at the construction site, the 
contaminated soil would be immediately contained, excavated, and treated per Federal and state 
regulations developed by the USEPA, as well as local hazardous waste ordinances.  
 
In conclusion, agricultural land-use and potential nearby REC are not expected to impact implementation 
of the NER Plan. All excavated material will be managed within the project boundaries or by the non-
federal sponsor. No HTRW response actions are anticipated or required prior to project implementation.  
 
 
5.7 – 17 Points of Environmental Quality 
 
The 17 points are defined by Section 122 of Rivers, Harbors & Flood Control Act of 1970 (P.L. 91-611).  
Effects to these points are discussed as follows: 
 
Noise: Any of the alternative plans would cause minor and temporary increase in noise levels during the 
day beyond the current conditions. The minor noise effects would stem from machinery utilized for 
grading banks, placing cobble riffles, and removal of trees and brush. Long term, significant effects in 
terms of noise is not expected. 
 
Displacement of People: None of the alternative plans would displace local residents within the township 
of the study area since only open space parcels are proposed for restoration.   
 
Aesthetic Values: None of the alternative plans would permanently reduce the aesthetic values of the 
study area.  Temporary deteriorations in aesthetics would occur from herbicide application to stands of 
invasive species, and graded areas of stream banks before native vegetation has established. These effects 
on aesthetics are minor and temporary as native plant species would sufficiently cover the ground after 
establishment. The removed invasive species and restored plant communities would provide an increase 
in aesthetic values. This would be visually evident by a diverse mix of native wildflowers and grasses that 
would also attract new fish and wildlife species that would otherwise not be present without this 
restoration project. 
 
Community Cohesion: None of the alternative plans would disrupt community cohesion. A constructed 
project would provide restored open space for community activities. 
 
Desirable Community Growth:  None of the alternative plans would adversely effect community growth 
and would potentially attract people to a more aesthetically pleasing area based on project restoration 
measures. 
 
Desirable Regional Growth: None of the alternative plans would adversely effect regional growth. 
 
Tax Revenues: None of the alternative plans would adversely or beneficially effect tax revenues. 
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Property Values: None of the alternative plans would have adverse effects on property values. A 
constructed project would have the potential to increase surrounding land values. 
 
Public Facilities: None of the alternative plans would adversely affect Antioch public facilities, but would 
provide a more natural and healthy open space. 
 
Public Services: None of the alternative plans would adversely affect public services. 
 
Employment: None of the alternative plans would adversely affect employment, but would temporarily 
increase employment during construction activities. 
 
Business and Industrial Activity: None of the alternative plans would adversely or beneficially effect local 
commerce. 
 
Displacement of Farms: None of the alternative plans would adversely affect farmland since restoration 
areas do not occur on active agricultural fields. Restored native vegetation may benefit declining bee 
populations and increase crop pollination while promoting natural enemies of insect pests. 
 
Man-made Resources:  Any of the alternative plans would not adversely or beneficially effect man-made 
resources. 
 
Natural Resources: The No Action Alternative allows for the continued degradation of native species, rare 
communities, and significant habitats. The proposed project would not adversely effect natural resources, 
but improve them greatly. 
 
Air: Any of the alternative plans would have a similar de minimis impact on the area, due to construction 
equipment emissions. These emissions would be fully compliant with federal law, and would not rise to a 
level of significance under the Clean Air Act. 
 
Water: None of the alternative plans would adversely affect water quality; however, in-stream features are 
expected to improve dissolved oxygen, sediment transport, and provide substrate for denitrifying bacteria. 
 
5.8 – Cumulative Effects 
 
Consideration of cumulative effects requires a broader perspective than examining just the direct and 
indirect effects of a proposed action. It requires that reasonably foreseeable future impacts be assessed in 
the context of past and present effects to important resources. Often it requires consideration of a larger 
geographic area than just the immediate “project” area. One of the most important aspects of cumulative 
effects assessment is that it requires consideration of how actions by others (including those actions 
completely unrelated to the proposed action) have and will affect the same resources. In assessing 
cumulative effects, the key determinant of importance or significance is whether the incremental effect of 
the proposed action will alter the sustainability of resources when added to other present and reasonably 
foreseeable future actions. 
 
Cumulative environmental effects for the proposed ecosystem restoration project were assessed in 
accordance with guidance provided by the Council on Environmental Quality (CEQ) and U.S. 
Environmental Protection Agency (USEPA 315-R-99-002). This guidance provides an eleven-step 
process for identifying and evaluating cumulative effects in NEPA analyses. 
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The overall cumulative impact of the proposed Dutch Gap restoration project is considered to be 
beneficial environmentally, socially, and economically. The restoration and preservation of approximately 
785 acres of plant communities will contribute to preservation of habitat within the Chicago Region. The 
most significant cumulative effect is the restoration of a portion of stream within a watershed where there 
is a high level of effort in terms of restoring riverine and riparian corridors. 
 
5.8.1 – Scope of Cumulative Effects Analysis 
 
Through this environmental assessment, the cumulative effects issues and assessment goals are 
established, the spatial and temporal boundaries are determined, and the reasonably foreseeable future 
actions are identified. Cumulative effects are assessed to determine if the sustainability of any of the 
resources is adversely affected with the goal of determining the incremental impact to key resources that 
would occur should the proposal be permitted.   
 
The spatial boundary for the assessment has been broadened to consider effects beyond the footprint of 
Dutch Gap. The spatial boundary being considered is normally in the general area of the proposed 
ecological restoration; however, this area may be expanded on a case-by-case basis if some particular 
resource condition necessitates broadening the boundary. 
 
Three temporal boundaries were considered: 
 
 Past –1830s because this is the approximate time that the surrounding landscape was changed 

from its natural state. 
 Present – 2021 when the decision is being made on the most beneficial ecological restoration 
 Future – 2071, the year used for determining project life end, although the ecological restoration 

should last until a geologic or human event disturbs the area. 
 
Projecting the reasonably foreseeable future actions is difficult. The proposed action (ecosystem 
restoration) is reasonably foreseeable; however, the actions by others that may affect the same resources 
are not as clear. Projections of those actions must rely on judgment as to what are reasonable based on 
existing trends and where available, projections from qualified sources. Reasonably foreseeable does not 
include unfounded or speculative projections. 
 
 Stable growth in both population and water consumption near the study area 
 Sowing of native plants to return plant communities across the landscape 
 Continued increase in tourism/recreation in the open spaces of the region 
 Continued, but slowed urban development near the study area 
 Continued application of environmental requirements such as those under the Clean Water Act 
 Implementation of various programs and projects to deal with runoff and waste water pollution 

and to restore degraded environments 
 Community will increasingly value not only the open space but the biodiversity as well 

 
5.8.2 – Cumulative Effects on Resources 
 
Physical Resources 
 
The topography, soils, hydrology, hydraulics and geomorphology of this area was significantly disturbed 
by past actions of vegetation stripping, draining, ditching, tilling, dumping, impervious surface creation 
and poorly functioning water use infrastructure. Cumulative effects of past practices and infrastructure 
have damaged in some way, shape or form the physical properties that are primary drivers to ecosystem 
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diversity. Remedying the physical resource impairments would in some ways push the area back to a 
more naturalistic landscape. Naturalizing the hydraulics and native plant communities would produce a 
setting more representative of historical natural conditions of the area. Potential actions such as 
infrastructure upgrading may have damaging or beneficial effects in the future and should be part of the 
non-Federal sponsors operations and maintenance responsibilities to safeguard the future. Cumulative 
impacts of the proposed and combined future actions to the physical resources would be beneficial to the 
human environment, water resources and ecosystem sustainability. 
 
Ecological Resources 
 
Until recently, most of the study area was in crop production and extensive agricultural drainage systems 
that utilize ditches and tiles are found through much of the site. These areas consist of highly disturbed 
wetlands, unassociated woody growth, and Eurasian meadows consistent with artificially drained hydric 
soils. The LCFPD and other local interests have shown a willingness to protect and restore the area 
through various restoration and policy actions. These actions will hopefully offset associated adverse 
effects of future projected increases in population and recreational activities directly affecting the 
watershed as a whole.  Cumulative impacts of the proposed and combined future actions to the biological 
resources would be beneficial to the human environment, water resources and ecosystem sustainability. 
The proposed project would restore aquatic and riparian habitat structure and function. There are no 
significant adverse effects expected, only minor and temporary impacts associated with construction. 
 
Cultural Resources 
 
Adverse cumulative impacts to archaeological and cultural resources were inflicted by agriculture, 
construction of infrastructure, and residential development, which began in the 1800s. The landscape 
changed from a mosaic of wetlands, prairies, and savannas to an urbanized area. Although these probably 
increased the comfort of human life, it probably adversely affected archaeological and cultural resources. 
Proposed project features and foreseeable land use restoration would not adversely affect cultural 
resources because these parcels were already disturbed from their natural conditions and all of the work is 
surficial in nature. The quality of human life would not be adversely affected, but may see some 
improvement with the procurement of natural open spaces to escape the hardened urban landscape. The 
project would restore the current degraded nature of the stream and plant communities. This will include 
removing non-native species and reestablishing vegetation. Reestablishing native vegetation would only 
increase the aesthetic value of the project site. Cumulative impacts of the proposed and combined future 
actions to the cultural resources would be beneficial to the human environment, water resources and 
ecosystem sustainability. 
 
5.8.4 – Cumulative Effects Summary 
 
The overall cumulative effects of the Dutch Gap habitat restoration project are considered to be beneficial 
environmentally, socially and economically. Other than the consumption of fuel and construction 
materials, the implementation of the proposed action would not result in the irreversible and irretrievable 
commitment of resources; NEPA 1502.16 (102(2)(C)(v)). Relationships between local short-term uses of 
man's environment and maintenance and enhancement of long term productivity would be swayed 
towards ecological recovery of Dutch Gap; NEPA 1502.16 (102(2)(C)(iv)). No adverse environmental 
effects which cannot be avoided were identified should the proposal be implemented; NEPA 1502.16 
(102(2)(C)(ii)). 
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The restoration of degraded habitats would contribute to increased acreage of viable open space and 
habitat within the Chicago Region, while improving water quality, visual aesthetics and migratory bird 
habitat.  
 
5.9 – Environmental Compliance 
 
The NER /Preferred Plan presented is in compliance with appropriate statutes and executive orders 
including the Endangered Species Act of 1973 as amended, 16 U.S.C. § 1531 et seq.; the Fish and 
Wildlife Coordination Act of 1934 as amended, 16 U.S.C. § 661 et seq.; Executive Order 12898 
(Environmental Justice); Executive Order 11990 (Protection of Wetlands); Executive Order 11988 
(Floodplain Management); and the Rivers and Harbors Act of 1899 as amended, 33 U.S.C. § 403; the 
Clean Air Act, as amended, 42 U.S.C. §§ 7401-7671q, and the National Environmental Policy Act of 
1969, 42 U.S.C. §§ 4321-4347, as amended.  
 
Environmental Justice EO 12898 
 
All of the proposed alternative plans would not cause adverse human health effects or adverse 
environmental effects on minority populations or low-income populations. Executive Order 12898 
(environmental justice) requires that, to the greatest extent practicable and permitted by law, and 
consistent with the principles set forth in the report on the National Performance Review, each Federal 
agency make achieving environmental justice part of its mission by identifying and addressing, as 
appropriate, disproportionately high and adverse human health or environmental effects of its programs, 
policies, and activities on minority populations and low-income populations in the United States and its 
territories and possessions, the District of Columbia, the Commonwealth of Puerto Rico, and the 
Commonwealth of the Mariana Islands.  
 
A search of the EPA Environmental Justice Screening and Mapping tool revealed that within a two mile 
buffer of the Dutch Gap project site, 19% (35th percentile when compared to the state’s low-income 
population) of the population is considered below the poverty line and 21% (40th percentile when 
compared to the state’s minority population) of the population is considered a minority. Since the overall 
project is considered ecosystem restoration and will only benefit the surrounding environment and 
communities, no adverse effects to any low-income populations and/or minority populations are expected. 
 
Clean Air Act 
 
The temporary source emissions from this project, for any alternative, are de minimis in terms of the 
NAAQSs and the State Implementation Plan. Construction emissions will not cause or contribute to any 
new violation of NAAQS, increase the frequency of an existing violation, or delay the attainment of 
standard, interim emission reduction, or other milestone. Due to the small scale and short duration of this 
project, a General Conformity Analysis was not completed. All construction vehicles will comply with 
federal vehicle emission standards. USACE and its Contractors comply with all Federal vehicle emissions 
requirements. USACE follows EM 385-1-1 for worker health and safety, and requires all construction 
activities to be completed in compliance with Federal health and safety requirements. The project is not 
expected to be a significant source of GHG emissions. 
 
In a letter dated ________, 2021 the USEPA recommended _____ 
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Section 404 & 401 of the Clean Water Act 
 
A Section 404 analysis was completed for the preferred plan, and it is attached as Appendix B. Features 
addressed by the 404 include the fill materials for stream restoration where cobble, gravel, sand and clean 
clays would be placed to mimic natural substrates. No adverse effects to water quality or aquatic habitat 
were determined. 
 
Section 401 Water Quality Certification is granted under the U.S. Army Corps of Engineers, Chicago 
District Regulatory Branch Regional Permit 5, Wetland & Stream Restoration and Enhancement and 
Permit 7, Temporary Construction Activities. All aspects and project features fall within the guidelines of 
the Regional Permits. In-stream work would be subject to General Conditions of the Regional Permit 
Program and specific requirements of Regional Permits 5 and 7 that must be implemented during project 
design and construction. These requirements include minimizing the amount of backfill necessary to 
achieve project goals, utilizing clean, non-erodable materials, placing fill during low-flow conditions, 
using low ground-pressure equipment or timber mats for work in wetland areas, depositing dredge spoils 
upland with no return into the waterway, incorporating erosion control measures and BMPs to protect 
against sedimentation/siltation in the stream, and implementing a management and monitoring plan for 
restoration activities.  All applicable information and analyses required to receive 401 Water Quality 
Certification were included as part of the study document (Appendix B - 404/401 Analysis and 
Evaluation). No adverse effects to water quality or aquatic habitat were determined. 
 
State of Illinois Historic Preservation Act 
 
Pursuant to Section 106 of the National Historic Preservation Act (54 U.S.C. § 306108) and 36 C.F.R. 
Part 800, the staff of the Illinois State Historic Preservation Office (Illinois SHPO) has conducted an 
analysis of the materials dated April 09, 2020.  Based upon the documentation available, the staff of the 
Illinois SHPO has not identified any historic buildings, structures, districts, or objects listed in or eligible 
for inclusion in the National Register of Historic Places within the probable area of potential effects. 
Therefore, the SHPO has no objection to the project. All areas affected by ground disturbance under this 
project have already been previously disturbed; therefore, an archaeological survey is unnecessary and is 
consistent with the SHPO letter dated September 28, 2020.  
 
Public Interest 
 
An Environmental Assessment (EA) was prepared for the project and sent to Federal, State and local 
agencies along with the general public for review. A 30-day Public Review period was held from 
________ to _________ for the Environmental Assessment. No comments were received from the 
general public.  
 
Conclusion 
 
In accordance with the National Environmental Policy Act of 1969, 42 U.S.C. § 4332, and Section 122 of 
the River and Harbor Act of 1970, Pub. L. No. 91-611, 84 Stat. 1818, 1823, the U.S. Army Corps of 
Engineers has assessed the environmental impacts associated with this project. The purpose of this EA is 
to evaluate the impacts that would be associated with the restoration of about 785 acres at Dutch Gap. The 
proposed project has been determined to be in full compliance with the appropriate statutes, executive 
orders and USACE regulations.  
 
The assessment process indicates that this project would not cause significant effects on the quality of the 
human environment. The assessment process indicates that this project would have only beneficial 
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impacts upon the ecological, biological, social, or physical resources of this area, and would provide 
environmental benefits to the Chicago Region. The findings indicate that that the proposed action is not a 
major Federal action significantly affecting the quality of the human environment.  
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CHAPTER 6 – DESCRIPTION OF THE NER PLAN* 
 
6.1 –TSP / NER Plan Selection 
 
Alternative plans that qualified for further consideration, best buy plans, will be compared against each 
other in order to identify the selected sites and their associated alternatives to be recommended for 
implementation. A comparison of the effects of various plans must be made and tradeoffs among the 
differences observed and documented to support the final recommendation. The effects include a measure 
of how well the plans do with respect to planning objectives including NER benefits and costs. Effects 
required by law or policy and those important to the stakeholders and public are to be considered. 
Previously in the evaluation process, the effects of each plan were considered individually and compared 
to the without-project condition. In this step, plans are compared against each other, with emphasis on the 
important effects or those that influence the decision-making process. The comparison step concludes 
with a ranking of plans. 
 
6.2 – TSP / NER Plan Components 
 
The National Ecosystem Restoration (NER) Plan is the recommended plan, which is Alternative Plans H3 
and R3. The implementation of these features is generally described as follows and according to the 
measure descriptions in Section 3.1. A detailed set of plans & specifications would be created if approval 
of this Detailed Project Report (DPR) is granted. 
 
Site Preparation – The first task would be to install safety fencing, signage and other safety features in 
order for public safety. Staging areas and access roads would be demarcated.  
 
Hydrologic Resurgence via In-line Valves and Excavation & Native Plant Communities – Hydrologic 
resurgence and native plant community establishment work would begin following site preparation 
activities. This alternative would resurge natural surface and subsurface hydrology and hydroperiodicity. 
Utilizing backwater valves and physically demolishing clay tiles in tandem would permanently disable 
the existing drain tile system. Strategically installing backwater valves would both temporarily and/or 
permanently disable the existing drain tile system. These backwater valves could be installed during the 
later stages of the feasibility phase in order to gain information on potential off-site flooding effects, plant 
community distributions, planting schemes, and drainage pattern development. Drain tiles would be 
permanently disabled at some point during construction by grouting the valves shut. Grouting also 
ruptures the clay drain tiles over time via hydrostatic pressure without excavation. This alternative also 
includes low-intensity grading to adjust microtopography to further refine hydrologic expression and 
redirect certain minor flow paths/ditches/tiles to other county storm water systems.  
 
The resurgence of the natural hydrology of the site is required to support native wetland and riparian plant 
communities. Invasive and opportunistic tree species would be removed or mulched on site. All invasive 
and opportunistic plant species would be controlled with herbicide applications and prescribed burns 
including Reed Canary Grass (Phalaris arundinacea), Cattail (Typha spp.), Common Reed (Phragmites 
australis ssp. australis), Common Buckthorn (Rhamnus cathartica), Glossy Buckthorn (Frangula alnus), 
Norway maple (Acer platanoides), Green Ash (Fraxinus lanceolata), and Honeysuckle (Lonicera spp.). 
This measure would also seed and plant native species of local genotype. Herbicide applications, mowing, 
prescribed burns, and herbivory control would continue throughout the establishment period to further 
suppress invasive species and promote the establishment of native vegetation. 
 
Natural & Sculpted Riverine Establishment – This alternative would be a combination of natural and 
sculpted riverine establishment. Reaches of the stream north of Edwards Rd would be shaped via 
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excavation, grading, placing native rock structures and large woody debris. Stream channel and banks 
would be sculpted to mimic a natural geomorphology, where channel development - glide, riffle, run and 
pool - features would be strategically placed and graded to maintain geomorphology (Photo 11). Low 
flow channels would be made more sinuous. Stream stability would be induced with large woody debris, 
rock structures and native plantings. 
 
Stream reaches to the south of Edwards Rd would be established via natural processes by inducing stream 
reaches to erode their banks to jump start meandering and migration. This process would specifically be 
induced by placing large woody debris and/or rock structures in the river channel. These structures would 
intentionally direct flow into the bank to cause a moderate to high rate of erosion and deposition. This 
natural process is termed cut and fill alluviation. This process naturally creates and sustains riverine 
habitats including but not limited to oxbows, backwaters, islands, riffles, pools, undercut banks, 
substrates, sandy point bars and large woody debris inputs. The structures’ fate would eventually become 
bank or stream habitat. 
 
6.3 – Significance of TSP / NER Plan Outputs 
 
Because of the challenge of dealing with non-monetized benefits, the concept of output significance plays 
an important role in ecosystem restoration evaluation. Along with information from cost effectiveness and 
incremental cost analyses, information on the significance of ecosystem outputs will help determine 
whether the proposed environmental investment is worth its cost and whether a particular alternative 
should be recommended. Statements of significance provide qualitative information to help decision 
makers evaluate whether the value of the resources of any given restoration alternative are worth the costs 
incurred to produce them. The significance of the Dutch Gap ecosystem restoration outputs are herein 
recognized in terms of institutional, public, and/or technical importance. 
 
Institutional Recognition 
 
Significance based on institutional recognition means that the importance of an environmental resource is 
acknowledged in the laws, adopted plans, and other policy statements of public agencies, tribes, or private 
groups. The following are exemplary instances: 
 
Clean Water Act, 33 U.S.C. § 1251 – Restore the chemical and biological integrity of the Nation’s waters. 
Restoration of native plant communities as well as stream hydraulics and hydrology will not only improve 
habitat diversity, but also biogeochemical processes important in the filtering of precipitation and runoff. 
This in turn will mean the return of higher quality water to local waterways and mitigate stormwater 
pollutants. 
  
Endangered Species Act of 1973, 16 U.S.C. § 1531 – All Federal departments and agencies shall seek to 
conserve endangered species and threatened species. The purpose of the act is to provide a means 
whereby the ecosystems upon which endangered and threatened species depend may be conserved and to 
provide a program for the conservation of such endangered and threatened species. Although no Federal 
listed species have been recorded from the project site, project features would be beneficial to Federally 
endangered and/or threatened species that may colonize the area in the future. Additionally, restored site 
conditions could support colonization or continued habitation of state rare, threatened, and endangered 
species such as the following: Eastern prairie fringed orchid (Platanthaera leucophaea), Rusty patched 
bumble bee (Bombus affinis), Hine’s emerald dragonfly (Somatochlora hineana), and Northern Long-
Eared Bat (Myotis septentrionalis). 
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Fish and Wildlife Conservation Act of 1980, 16 U.S.C. § 2901 – All Federal departments and agencies to 
the extent practicable and consistent with the agencies authorities should conserve and promote 
conservation of non-game fish and wildlife, and their habitats. Restoring the vegetative structure and 
increasing the native plant growth will enhance the habitat diversity of the system. The restored site 
would have increased native species richness and fewer invasive and non-native species. In addition, 
removal of manmade structures that are impediments to aquatic species dispersal would increase 
availability of high quality habitat. All habitat improvements will benefit plants, invertebrates, fish, birds, 
amphibians, reptiles, and other wildlife.  
 
EO 11514 Protection and Enhancement of Environmental Quality – The Federal Government shall 
provide leadership in protecting and enhancing the quality of the Nation’s environment to sustain and 
enrich human life. This project would provide leadership by providing an example to other large 
metropolis and urban areas that large tracts of natural lands can be restored to enhance environmental 
quality. 
 
EO 13186 Responsibilities of Federal Agencies to Protect Migratory Birds – Federal agencies shall 
restore or enhance the habitat of migratory birds and prevent or abate pollution or detrimental alteration of 
the environment for migratory birds. This project will restore native plant diversity and thus provide 
better forage and shelter to numerous migratory bird species as discussed in Section 2.3.3, Resident and 
Migratory Birds. 
 
Public Recognition 
 
Public recognition means that some segment of the general public recognizes the importance of an 
environmental resource, as evidenced by people engaged in activities that reflect an interest or concern for 
that particular resource. Such activities may involve membership in an organization, financial 
contributions to resource-related efforts, and providing volunteer labor and correspondence regarding the 
importance of the resource. 
 
Lake County Forest Preserve District runs a robust volunteer program where citizens can help to restore 
natural ecosystems through seed collection, invasive species removal, and planting native plants and trees. 
In 2018 alone, almost 2,000 people volunteered over 25,000 hours to help maintain and restore natural 
communities.  
 
Technical Recognition 
 
Technical recognition means that the resource qualifies as significant based on its “technical” merits, 
which are based on scientific knowledge or judgment of critical resource characteristics. Whether a 
resource is determined to be significant may of course vary based on differences across geographical 
areas and spatial scale. While technical significance of a resource may depend on whether a local, 
regional, or national perspective is undertaken, typically a watershed or larger (e.g., ecosystem, landscape, 
or ecoregion) context should be considered. Technical significance should be described in terms of one or 
more of the following criteria or concepts:  scarcity, representation, status and trends, connectivity, 
limiting habitat, and biodiversity. 
 
Scarcity is a measure of a resource’s relative abundance within a specified geographic range. Generally, 
scientists consider a habitat or ecosystem to be rare if it occupies a narrow geographic range (i.e., limited 
to a few locations) or occurs in small groupings. Unique resources, unlike any others found within a 
specified range, may also be considered significant, as well as resources that are threatened by 
interference from both human and natural causes.   
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Most streams and wetlands throughout the Chicago Region have been degraded through clear cutting 
timber, agriculture, and urban development. Restoration of North Mill Creek and its associated 
floodplain, wetlands, and fens would help to restore relatively rare resources.  
 
Representation is a measure of a resource’s ability to exemplify the natural habitat or ecosystems within a 
specified range. The presence of a large number and percentage of native species, and the absence of 
exotic species, implies representation as does the presence of undisturbed habitat. Although the study area 
has been highly disturbed from anthropogenic activities, the Dutch Gap study area is representative of a 
stream-wetland-prairie interface. This project would restore connectivity between the stream and its 
floodplain. The proposed project would restore portions of North Mill Creek and surrounding wetlands 
and uplands to a representative form that would emulate conditions indicative of what was present 200 
years ago.  
 
Status and Trends of the Dutch Gap natural area describe a once highly functional riverine and wetland 
habitat that has become degraded primarily due to effects of logging and agriculture. Logging and 
agriculture were largely ubiquitous across the northern Illinois landscape, and degradation of riverine and 
wetland habitats followed. Lake County Forest Preserve District and other organizations have worked 
over the past 50 years to restore these ecosystems where feasible. With implementation of the proposed 
project, distinctive habitats may be restored to their former excellence and provide beneficial outputs to 
terrestrial and aquatic wildlife. 
 
Connectivity is the measure of a resource’s connection to other significant natural habitats. The proposed 
project would increase connectivity on multiple scales by restoring connectivity within the study area, but 
also to surrounding and downstream natural habitats.  
 
On a macro scale, the proposed project would provide valuable stopover areas for migratory birds using 
the Mississippi flyway, but would also increase connectivity by adding patches of habitat within the 
northern Lake County area, lessening the distance species have to travel over inhospitable areas of 
agricultural or urbanized lands to forage, shelter, and/or nest. The local sponsor recently removed a dam 
on North Mill Creek less than 2 miles downstream from the study area, and this project would provide 
valuable stream habitat to fish and amphibians that are now able to travel upstream from the previous dam 
location. 
 
Connectivity within the site is important as well, especially between different plant communities for 
amphibians, reptiles, small mammals and insects. Hydrologic gradients provide the basis for plant 
community species richness and structure, and because of the gradients, these plant communities 
seamlessly connect to each other. This makes it critical to restore in-between habitats such as persistent 
marsh and transitional meadow, which connect the submersed riverine habitat with the surrounding 
uplands. Species such as the snapping turtle, eastern tiger salamander require these habitats and transition 
zones in order to reproduce. Hydrology alternative 3 restores connectivity of groundwater flow between 
the surrounding uplands and the stream, providing more consistent groundwater seepage to support fen 
communities as well as more consistent groundwater baseflow in the stream during dry weather. Riverine 
alternative 3 restores connectivity of the stream channel to its floodplain by grading back channel banks 
and providing marsh and transitional meadow habitat during higher flows.  
 
Limiting Habitat exists at Dutch Gap. Although no Federal listed species have been recorded from the 
project site, once restored, site conditions could support colonization or continued habitation of state rare, 
threatened, and endangered species such as the following: Eastern prairie fringed orchid (Platanthaera 
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leucophaea), Rusty patched bumble bee (Bombus affinis), Hine’s emerald dragonfly (Somatochlora 
hineana), and Northern Long-Eared Bat (Myotis septentrionalis). 
 
Biodiversity within the Chicago Region is in decline due to the replacement of a number of high quality 
species that have links throughout the food web and ecosystem, with species that have few or no users in 
the system. As more species are lost, a cascade effect results in the loss of the species that are dependent 
on the ones immediately affected by the problem. Through the restoration of riverine hydraulics and 
hydrology, stream-floodplain connectivity, native plant community richness, water quality, and nutrient 
cycling; species diversity would increase logarithmically along with existing populations of fish, 
amphibians, and other species. 
 
6.4 – Risk and Uncertainty 
 
When the costs and outputs of alternative restoration plans are uncertain and/or there are substantive risks 
that outcomes will not be achieved, which may often be the case, the selection of a recommended 
alternative becomes more complex. It is essential to document the assumptions made and uncertainties 
encountered during the course of planning analyses. Restoration of some types of ecosystems may have 
relatively low risk.  For example, removal of drainage tiles to restore hydrology to a wetland area. Other 
activities may have higher associated risks such as restoration of coastal marsh in an area subject to 
hurricanes. When identifying the NER/recommended plan, the associated risk and uncertainty of 
achieving the proposed level of outputs must be considered. For example, if two plans have similar 
outputs but one plan costs slightly more, according to cost effectiveness guidelines, the more expensive 
plan would be dropped from further consideration. However, it might be possible that, due to 
uncertainties beyond the control or knowledge of the planning team, the slightly more expensive plan will 
actually produce greater ecological output than originally estimated, in effect qualifying it as a cost 
effective plan. But without taking into account the uncertainty inherent in the estimate of outputs, that 
plan would have been excluded from further consideration. 
 
Native plantings have an associated risk of not establishing due to a variety of unforeseen events. 
Predation from herbivorous animals and insects is a possibility and can be reasonably estimated based on 
baseline surveys of the existing flora and fauna. However, weather also plays a large role in the 
establishment success of new plantings. Periods of drought or early frost may alter the survival percentage 
of plantings. Although historical records can help to predict the best possible location and timing of new 
plantings, single unforeseen events may lead to failure. To mitigate these risks, planting over several 
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 outcome.  
Increased temperatures or rainfall may lead to changes in the ecosystem of the project area. 
 
Complete eradication of invasive species always presents a certain level of risk and uncertainty as the 
chances of reinvasion are likely to occur without proper management, increasingly so when native species 
have not yet established. Changes in nutrient cycling processes and soil chemistry (due to impaired 
hydrology and prolonged invasive species establishment) further increases uncertainty with the 
eradication of invasive species. Measures that prevent further degradation to soils and measures that 
alleviate impaired hydrology, will help reduce the invasion of non-native species into the ecosystem 
which should lessen the risk and uncertainty associated with invasive species removal. 
 
Urban stream flows may pose a risk to performance of the recommended plan; however, the proposed 
riffles to restore the stream channel with alluvial material will be designed to specifically handle the 
larger urban derived flood pulses. These structures when constructed properly will provide habitat in itself 
and induce other habitat features such as point bar formation, scour pools, and diverse substrate patches. 
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In turn, these new formations can provide critical hydraulic conditions such as critical and helical flows, 
all of which would attract lotic macroinvertebrates and fishes. An additional measure within the 
recommended plan ensuring stream channel resiliency to urban stream flows is drain tile disablement and 
floodplain connectivity as well as vegetating areas with bare soils prone to erosion.  These actions will in 
turn lessen the risk and uncertainty associated with invasive species removal by preventing further 
degradation to soils and creating an environment suitable for native plant establishment.       
 
6.5 – Real Estate 
 
Land required for this project consists of 785 acres held in fee simple by the Lake County Forest Preserve 
District. Fee simple is the required estate for this project. This project involves the removal, destruction, 
or modification of drain tiles throughout the project footprint, extensive regrading of the site to achieve 
desired wetland characteristics, and planting and ongoing maintenance of native vegetation over the entire 
project area. The extent of modification and long-term maintenance required for this project exceeds that 
allowed by lesser standard estates. No additional acquisition is expected. 
 
Project area will be accessed from public roadways and disposal of soil will be done on site. Drain tiles on 
site are owned by LCFPD, do not constitute a public utility, and are not required to be relocated to meet a 
legal requirement.  
 
Project lands have been valued at $5,000/acre for a total lands cost of $3,925,000. Non-federal sponsor 
administrative costs are estimated at $5,000, for a project LERRD total of $3,930,000.  
 
The current non-federal LERRDs credit is detailed within the Real Estate Plan, Appendix G.  
 
6.6 – Plans & Specifications 
 
During the design phase, a detailed set of plans and specifications will be developed in order to solicit and 
award a construction contract. Also, prior to finalization of the plans and specifications, assurance will be 
made that all areas to be prepared by the non-federal sponsor shall be in compliance with ER 1165-2-132, 
Federal, State, and local regulations. A schedule, quality control plan, and labor estimate was fashioned 
along the FS QCP for the plans and specifications phase; if approval is granted to this project, the QCP 
would continue to be followed. 
 
6.7 – Operation, Repair, Replacement and Rehabilitation 
 
The OMRR&R costs of the project are estimated to a total cost of $35,000. The total cost of OMRR&R is 
calculated for up to 10 years and the agreed upon length of monitoring is included into the total project 
cost. Slope maintenance includes the addition of stone or soil in certain areas that experienced minor 
erosion. Natural plant community maintenance includes the prevention of non-native and exotic species 
colonization and the addition of native species overtime. A detailed O&M Manual containing all the 
upkeep requirements will be provided to the non-federal sponsor after construction is closed out. 
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6.8 – Monitoring & Adaptive Management Plan 
 
Section 2039 of WRDA 2007, 33 U.S.C. § 2330a, directs the Secretary to ensure that when conducting a 
feasibility study for a project (or a component of a project) for ecosystem restoration that the 
recommended project can include a plan for monitoring the success of the ecosystem restoration for a 
period of up to ten years from completion of construction of an ecosystem restoration project.  This 
monitoring shall be cost-shared. 
 
A five year monitoring plan will be implemented for this project (Appendix C). The USACE, Chicago 
District would conduct monitoring in conjunction with the non-federal sponsors to determine the success 
of the project. The principal goal of a resulting project is to restore stream, riparian, wetland and buffering 
plant communities to provide habitat for migratory birds and local fish and wildlife. Baseline data for 
current conditions at Dutch Gap are detailed in this DPR. The following specific monitoring objectives 
were established to determine the effectiveness of this project: 
 

• Restore stream and riparian corridor habitat as measured by the presence of naturalized stream 
hydrology and hydraulics 

• Improve native plant species richness and assemblage structure as measured by coefficient of 
conservatism of the Chicago Region Floristic Quality Index 

• Reestablish natural fluvialgeomorphic parameters (hydraulics, substrates) and structures to 
support riverine and riparian habitats within the study area. Improvement is measured via the 
predicted increase in quality of riverine habitat (QHEI) 

• Eradicate/reduce the presence of non-native and invasive species: Target Invasive Species 
Eradication Percentage <1% Areal Coverage 

 
6.9 – Capability & Views of the Non-Federal Sponsor 
 
In accordance with regulation ER1105-2-100, Appendix D, where the non-Federal sponsor's capability is 
clear, as in the instances where the sponsor has sufficient funds currently available or has a large revenue 
base and a good bond rating, the statement of financial capability need only provide evidence of such. 
The non-Federal sponsor is committed to its specific cost share of the Design & Implementation (D&I) 
Phase and expresses willingness to share in the costs of construction to the extent that can be funded. 
 
6.10 – Division of Responsibilities 
 
The LCFPD has agreed to serve as the local cost-sharing sponsor for the Dutch Gap 206 Aquatic 
Ecosystem Restoration project. The cost-sharing requirements and provisions will be formalized with the 
signing of the Project Partnership Agreement (PPA) between the local sponsor and USACE prior to 
initiation of contract award activities. In this agreement, the local sponsor will agree to cost sharing 
requirements. Based on the cost sharing requirements, the total project cost (2021 price levels) and 
pertinent cost-sharing information for the restoration project are summarized in Tables 15 and 16. 
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Table 15: Total Project Cost, FY 2021 PL 
Item Cost 
Feasibility $200,000 
Implementation Ecosystem $9,310,000 
LERRDs1 $4,014,000 
Planning, Engineering, and Design $1,061,000 
Construction Management $600,000 
OMRR&R $35,000 
Adaptive Management and Monitoring $52,000 
TOTAL2 $14,967,000 
Cost Sharing  
65% Federal $9,728,550 
35% non-Federal $5,238,450 
TOTAL Ecosystem Construction Cost $14,967,000 
TOTAL Federal Allocation3 $9,928,550 
TOTAL non-Federal Allocation3 $5,338,450 
TOTAL Project Cost $15,267,000 

Notes:   
1 Includes Relocation costs. 
2 Total Project Cost excludes feasibility costs and $100K 100% Federal FID costs. 
3 Total Allocation includes feasibility costs and $100K 100% Federal FID costs 
 
 
     Table 16: Total Project Cost FY Breakout, FY 2021 PL  

Feasibility Phase FY20 FY21 FY22-27 TOTAL 
Detailed Project Report1 $200,000   $200,000 
Design and Implementation     
100% P&S  $400,000  $400,000 
Restoration Features   $8,310,000 $8,310,000 
LERRDs   $4,014,000 $4,014,000 
Construction Management2   $1,243,000 $1,243,000 
Total Project Cost   $14,567,000 $14,967,000 
Fed/non-Fed Breakdown     
Federal Share $200,0003 $260,000 $9,468,550 $9,928,550 
Non-Federal $100,000 $140,000 $5,098,450 $5,338,450 
    $15,267,000 

     Notes:      
        1 Feasibility costs above $100,000 are split at 50/50 cost share 
        2 Includes OMRR&R and Adaptive Management and Monitoring.     
        3 Includes $100,000 at 100% Federal cost for FID. 
    
 
Responsibilities 
 
Federal - The estimated Federal cost share for implementation of the project is about $9,728,550. The 
USACE would accomplish the plans and specifications phase, which includes additional design studies 
and plans and specifications, contract for construction, overall supervision during construction, prepare an 
operation and maintenance manual, and participate in a portion of the post construction monitoring. 
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Non-Federal Responsibilities - Prior to initiation of the design phase, the Federal Government and the 
non-Federal sponsors will execute a PPA. The LERRDs and OMRR&R of the project will be the 
responsibility of the non-Federal sponsors for the proposed project. The estimated non-Federal cost share 
for implementation of the project is about $5,238,450 and will be covered by LERRDs credit of 
$4,014,000 and a cash contribution of $1,224,450. The non-Federal sponsors shall, prior to 
implementation, agree to perform the following items of local cooperation: 
 

1. Provide 35 percent of the separable project costs allocated to environmental restoration as further specified 
below 
a) Provide the non-Federal share of all complete planning and design work upon execution of the PPA 
b) Provide all lands, easements, and rights-of-way, including suitable borrow and dredged or excavated 

material disposal areas, and perform or ensure the performance of all relocations determined by the 
government to be necessary for the construction and O&M of the project 

c) Provide or pay to the government the cost of providing all features required for the construction of the 
project 

d) Provide, during construction, any additional costs as necessary to make its total contribution equal to 
35 percent of the separable project costs allocated to environmental restoration  

2. Provide all recreation costs in excess of 10 percent of the federal ecosystem restoration costs. 
3. Contribute all project costs in excess of the USACE implementation guidance limitation of $10,000,000 
4. Shall not use the project or lands, easements, and rights-of-way required for the project as a wetlands bank 

or mitigation credit for any other project 
5. For so long as the project remains authorized, operate, maintain, repair, replace, and rehabilitate the 

completed project or the functional portion of the project at no cost to the government in accordance with 
applicable federal and state laws and any specific directions prescribed by the government 

6. Give the government a right to enter, at reasonable times and in a reasonable manner, upon land that the 
local sponsor owns or controls for access to the project for the purpose of inspection and, if necessary, for 
the purpose of completing, operating, maintaining, repairing, replacing, or rehabilitating the project 

7. Assume responsibility for operation, maintenance, repair, replacement, and rehabilitation (OMRR&R) of 
the project or completed functional portions of the project, including mitigation features, without cost to the 
government in a manner compatible with the project’s authorized purpose and in accordance with 
applicable federal and state laws and specific directions prescribed by the government in the OMRR&R 
manual and any subsequent amendments thereto 

8. Comply with Section 221 of Public Law (P.L.) 91-611, Flood Control Act of 1970, as amended, and 
Section 103 of the WRDA of 1986, as amended, 33 U.S.C. § 2213, which provides that the Secretary of the 
Army shall not commence the construction of any water resource project or separable element thereof until 
the nonfederal sponsor has entered into a written agreement to furnish its required cooperation for the 
project or separable element 

9. Hold and save the United States free from damages due to construction of or subsequent maintenance of the 
project except those damages due to the fault or negligence of the United States or its contractors 

10. Keep and maintain books, records, documents, and other evidence pertaining to costs and expenses 
incurred pursuant to the project to the extent and in such detail as will properly reflect total project costs 

11. Perform or cause to be performed such 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), 42 U.S. Code 9601 
through 9675, that may exist in, on, or under lands, easements, or rights-of-way necessary for the 
construction, and O&M of the project, except that the nonfederal sponsor shall not perform investigations 
of lands, easements, or rights-of-way that the government determines to be subject to navigation servitude 
without prior written direction by the government 

12. Assume complete financial responsibility for all necessary cleanup and response costs for CERCLA-
regulated material located in, on, or under lands, easements, or rights-of-way that the government 
determines necessary for the construction and O&M of the project 

13. To the maximum extent practicable, conduct OMRR&R of the project in a manner that will not cause 
liability to arise under CERCLA 

14. Prevent future encroachment or modifications that might interfere with proper functioning of the project 
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15. Comply with the applicable provisions of the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970, P.L. 91-646, as amended in Title IV of the Surface Transportation and 
Uniform Relocation Assistance Act of 1987, P.L. 100-17, and the uniform regulation contained in Part 24 
of Title 49, Code of Federal Regulations (CFR), in acquiring lands, easements, and rights-of-way for 
construction and subsequent O&M of the project, and inform all affected persons of applicable benefits, 
policies, and procedures in connection with said acts 

16. Comply with all applicable federal and state laws and regulations, including Section 601 of Title VI of the 
Civil Rights Act of 1964, P.L. 88-352, and Department of Defense Directive 5500.11 issued pursuant 
thereto and published in 32 CFR, Part 300, as well as Army Regulation 600-7 entitled “Non-Discrimination 
on the Basis of Handicap in Programs and Activities Assisted or Conducted by the Department of the 
Army”  

17. Provide 35 percent of that portion of the total cultural resource preservation, mitigation, and data recovery 
costs attributable to environmental restoration that are in excess of  
1 percent of the total amount authorized to be appropriated for environmental restoration 

18. Shall not use funds from other Federal programs, including any non-Federal contribution required as a 
matching share therefor, to meet any of the non-Federal obligations for the project unless the Federal 
agency providing the Federal portion of such funds verifies in writing that expenditure of such funds for 
such purpose is authorized 
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CHAPTER 7 – RECOMMENDATION* 
 
I have considered all significant aspects of the problems and opportunities as they relate to the project 
resource problems of the Dutch Gap natural area. Those aspects include environmental, social, and 
economic effects, as well as engineering feasibility. 
 
I recommend Alternative Plans H3 and R3, the NER/Preferred Plan, which consists of establishing 
diverse self-sustaining stream, riparian, wetland, and buffering habitats. The recommended plan has a 
total project cost of approximately $14,967,000 (2021 price levels). This plan provides 340.4 net average 
annual habitat units over about 785 acres of habitat. All costs associated with the restoration of Dutch Gap 
natural area ecosystem have been considered. 
 
 
 
 
      _________________________________ 

Paul Culberson 
Colonel, U.S. Army 
District Commander 
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