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EXECUTIVE SUMMARY

This study nvestigates the water resoupreblemsand opportunities dtockport Prairie

Nature Preserve (LPNRndthe surrounding project arebPNPis located in Will County,

lllinois and the project area includes the Prairie Bluff Pres@B®) located along western

border of LPNP This Feasibility Report presents the assessment of ecological conditions and
potential plans to restore importarative plant habitahat includegwo federally listed plant
speciegLakesideDaisy and_eafy Prairie Qover), migratory birdand wildlife habitat within

and adjacent to critical habitat for the federally listed n e 6 s E me r . &hisdep®tr agonf | vy
includeshistoric and current site conditions, forecasts future without and future with project
conditionsandprovides a recommended plan for restoring habitaPatP. The local sponsor,

The Forest Preserve District of Will County, and other stakeholders are concerned about
ecosystem degradation includipgbblems withithe quality of native plant communities
environmental degradation and invasive species

LPNP contains wet and watesic dolomite gairie, aglobally rare type oplantcommunity

Less tham5-acresof dolomite prairiehave been identified across the glainel 19acres occur

at LPNP It also suports 3federallylisted species and numerous other sligted species.

For these reasoriishas undergone a number of egtal studies, especially ground water
dynamicswhich supports most of the specasoncern, especialty he Hi nedés Emer al d
Dragonfly, afederallyendangered speciekhe federally listed Lakeside Daisy and Leafy

Prairie Clover require high quality prairie communitesl LPNP floristic quality has been

declining over the years as invasive plant species spread across.thp Bitestigation by

Chicago District of these earlier studies plus 2806 2014ield work conducted by the

District usingthe Floristic Quality Assessment (FQ&ethodindicated that the floristic

quality had dropped since 2002, along with a shift tovgpeeties that prefer a drier habitat.

These findings correlate with a concutretudy performed by thieorest Preserve District of

Will County that showed a drop in ground water elevations. Other signs of hydrologic
disturbance have also been observeadst notably the death of several of the sliated

spotted turtles due to the drdawn of ground water while they hibernatetherefore, the

project site iggood candidate for an aquatic ecosystem restoration project. After an assessment
of various atdies, the following problems were identified:

Ui  Problem: Ecosystem degradation causing the declifdinn e 8 s Emer al d Dr agon
habitatanda decline irfloristic quality caused by a drop in the ground wateat
discharges into LPNRand,
U  Problem: Therea ofPBP, which is located within theecharge zone of tHePNP
aquifer, is impactedby an extensive system of drain titbat carries precipitation away
from the aquifer anthe current properties of the soil wilbt support the deeoted
native vegetation that encourages infiltratiang,
U  Problem: Surfacewaterfrom themajor highway thaborders the western edge of
LPNP negatively impacts the integrity of the s#dad,
U Problem: An area along the bluffs next to the intersection of DiviStoeet is
negatively influenced by large quantities of surface water runoff and an eroded denuded
gully has formed; and,
U Problem: Invasive specieisave established sections of the project arese
disruping the functionality of the aquatic ecatgmand pose a larger threat of
eventually displacing nativelantspecies along with federally listed spediesli ne 6 s
Emerald Dragonfly, Lakeside Daisy and Leafy Prairie Clotle)depend origh
guality native plant species



The study analyzeseven (7) alternativesetsof measures thditad the potential for accruing
ecological benefits. The restoratiamerage annual (AAjosts rangeérom $19,995to
$680,393dollars andecosystem outputs ranged frdmi5to 340.47net average annubhbitat
units (AAHUSs). Based on these inputs and criteria, the NFRIRnning software generatéfly -
four (54) alternative combinationf®r ecosystem restoration. These alternative combinations
were analyzed with the IWR Planning Suite Cost Effective & Incrementl Awlysis.

The cost effectiveness analysis was used to ensure that certain options would be screened out if
they produced the same amount or less output at a greater cost than other options with a lesser
cost.Fifty-four (54) alternative combinationsave analyzed forast effectiveness. Of these,
twenty-six (26) cost effective combinations were identified, which is inclusive ofite(5)

Best Buy Plans. The No Action plan is always deemed cost effective and a Best Buy Plan.

An incremental cost angis was performed on tliiwe (5) Best Buy Plansncluding no
action, identified from the cost effectiveness analysis:

Alternative Plan 1No Action
This plan vould not meet or addresayaof the current problem areasopportunitiesandis
not suppored bythe FPDWC (local sponsor)

Alternative Plan 2This plan includes the restoration of thalrology of PBRMUL, see

figure 7)through drain tile disablement, mowing of weedy herbaceous plant species,
prescribed burns and native seed installatiom tine newly created marsh, wet prairie, wet
mesic prairie and mesic i@ of PBP. This plan addresses a few of the objectives, suah as
increasd rate of water retained and available to infiltrate to the groundwater table that will
eventually dischargmto LPNP,addressequality and acreage of high quality plant
communities through the disablement of agricultural fields into four native plant communities
andincreases the amount of nesting habitat for grassland bird sgéciesver, it only

partially addressesestoration and sustainability thfe habitat for federally listed species as it
does not address issues within the management units of LPNPi(M)$2ich asnvasive
hembaceous and woody speciédso, this plan would not address the erosioobfem within

the oak savanna in MUZhis plan would result in a net gain2#1.42AAHU for an AA cost
of $390,702

Alternative Plan 3This planincludes the restoration measures in Alternative Plaisa,
addresssproblems within PBFMUL1) (e.g.,drain tile disablemetandaddresssinvasive
herbaceous and woodpeciesithin MU3 of LPNP. This alternativewould partially address
problems within areas delineated as critical habitathiefederally listed speciéa MU3, but

not withinMU4. Anothea gap in this plan is that it would not address the erosion problem or
invasive species problem within MURhis plan would result in a net gain393.09AAHU

for an AA cost of $19,768

Alternative Plan 4This planincludes restoration measures witAilternative Plas 2 and 3

and itwould addressnvasive herbaceous and woody species and erosion withirakhe
savannand marsh communities within MU2 of LPNFhe one remaininglgjective but

critically important,not covered includes thHeabitat of fe@rally listed species within MU4 of
LPNP. This plan would only partially address problems associated with presence of invasive
species, quality and acreage of native plant communities and the restoration of habitat for
federally listed speciedhis plan vauld result in a net gain 809.64AAHU for an AA cost

of $547,072




Alternative Plan 5This planincludes the restoration measures in Alternative Plan 2,
Alternative Plan 3 and Alternative Planid addition, the native plant restoration would vastly
improve the quality of the habitat for native wildispeciesThe removal of invasive species
within LPNP(MU2, MU3 and MU4)would improve the quality of the rare plant communities
andprotect the habitat of federally listed spedieBli ne 6 s E m#égyrLakkste Maisya g 0 n
and Leafy Prairie Cloveffom being oergrown with invasive specieshe removal of

selected woody species and replacing them with the appropriate native species along the poor
quality slopeareagMU?2) would greatly enhance not onlye floristic qualityin the area, but

would also help improve therea erosion as a resaftsurface water runoff from Route 53.
Surface water runoff would also be improvedregnoving invasive shrubs and planting native
herbaceous specieshich will slow down the water and allow sediments to fall out, coupled
with the filtering of pollutants by native plant species, would result in less sediment entering
LPNP. This plan meets the goals and objectives of the study and meets all four of the
Principles al Guidelinescriteria. This plan is fully supported by the ABederal sponsor.
Specific elements dAlternative 5are

Specific elements dilternative 5 are

1 Full hydrologic restoration
Drainage tile disablement
Erosion control

Full invasive specieseemoval
Selective clearing of woody species
Herbicide application of woody and herbaceous species
Prescribed burning
Selective mowing

Full native plant restoration
Hand sow and plant appropriate plant community mixes to increase habitat diversity
andin areas of invasive removal to discourage the reestablishment of said species

The plan that reasonably maximizes net National Ecosystem Restoration benefits and is
consistent with the Federal objective, authorities and policies, is identified as the
NER/Preferred Plan. The NER/Preferred Plan was determinedAtidyaative 5 This plan
provides a net gain &40.47AAHUs for anAA cost 0f$680,393and a total construction cost

of S lincluding base and contingencfelecting the NER plan reqes 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, completesiisiency, and

effectiveness.

An Environmental Assessment was completed for the proposed habitat restoratiokpairt
Prairie Nature Preserve, Lockpdidwnship, Will County, lllinois The Environmental
Assessment hamncludedhat there would baot be a significant effect on the human
environmentifo adverse affectsresulting from implementation of the NER/Preferred Plan. A
30-day Public Review period was held fré@# August2015to 20%. Agency and

public review comments will be addresisas they are received with pertinent comments
incorporated into the document.

All significant aspects of the problems and opportunities as they relateliBiiestudy
areabs resource problems have been soamhsi der ed.
cultural, and economic effects, as well as engineering feasibility. The National Ecosystem



Restoration (NER) Plan is Alternative 5, which consists of restoring native plant and fauna
communities withirlLPNP project area. The NER plan has a Fullyn&ed Cost of
approximate\ ] (2015 price levels). This plan provid@sl0.47net average
annual habitatinits over927.5acres of the project area.

Chapter 11 Introduction

1.17 Report Organization

This Detailed Project Report (DPR) presdhtsresults of theockport PrairieNature
PreservéLPNP) Ecosystem Restoration study. This report consists of a main weigiort
seven (7) chapteendten (10)appendice$A-J) with figures and tables. The report is
structured as follows:

Chapter I Introduction introduces the project and provides a description of the study area
and a summary of relevant studies and projects completed

Chapter 2 Inventoryand Forecastingcontains an inventory or description of the study area
which includes an assement of pertinent historic, current and future without project
conditions

Chapter 3 Problems and Opportunitiesliscusses the problems within the study area,
potential opportunities to remedy them, a study goal, restoration objectives and limiting
corstraints

Chapter 4 Plan Formulation and Evaluatiordiscusses how plans have been formulated,
presents the cost effectiveness and ecological benefits of each alternative, and discusses the
evaluation process used to identify the National Ecosystemmaisio(NER) plan and select

a recommended plan

Chapter 5 Environmental Assessmeptovides a description of potential impacts, both
negative and positive, to cultural, ecological and physical resources within the surrounding
environment and their sigitance.

Chapter 6 Plan Implementationdiscusses construction sequencing, monitoring and adaptive
management, project costs and cost sharing responsibilities

Chapter # Recommendationpr ovi des t he District Commander 6s
implemenation of an ecosystem restoration plan

Appendix AT Hydraulics and Hydrology

Appendix Bi Civil DesignSheets

Appendix Ci Cost Engineering

Appendix Di Geotechnical Analysis

Appendix Ei Hazardous, Toxic, and Radioactive Waste (HTRW) Report
Appendix Fi Real Estate Plan

Appendix Gi Compliance & Permit Information

Appendix Hi Monitoring Plan

Appendix Ii Current Conditions Biological Inventory

Appendix Ji Habitat Assessment Results



1.2 - Study Authority

Water Resource DevelopmenttA1996 P.L. 10803.SEC. 206. As amended. 33 US Code §
2330AQUATIC ECOSYSTEM RESTORATION.
(2) 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 @r@ect
(A)
(i) will improve the quality of the environment and is in the public intecest;
(if) will improvethe elemets and features of an estuary) @sfined in section
2902 of this title); and
(B) is costeffective.
(2) Dam removal
A projed under thissection may include removal @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, easementasnf
way, and necessary relocations.
(2) Form
Before October 1, 2003, the Federal share of the cost ¢éqirander this section may
beprovided in the form of reimbursement of project costs.
(c) AGREEMENTS
(1) In general
Construction of a projeainder this section shall be initiated only after a +keaderal
interest has entered into a binding agreement with the Secretary to pay thederal
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 196Zb of title 42, for any project cded out under this
section, anon-Federal interest may include a nonprofit entity, with¢basent of the
affected locagovernment.
(d) COST LIMITATION
Not more than $0,000,000 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 sect&E®0$0,000 for each fiscal
year.

1.37 Study Purpose & Background

Prairie communities characterized by shallow soil over dolomite bedrock in Northeastern
lllinois are recognized agobally unique and very rare. Wet and swegsic dolomite prairies
are among the most critically imperiled natural communities on earth, with a global rank of



G1, in great dangef extinction, (NatureServe, 20Ldnd currently are found only in the
lower Des Plaines River active floodplamlllinois. Around 4 acres of dolomite prairie (at
different levels of quality) remain in lllinois (CTAP, Lower Des Plaines, 2003). At this time,
there are approximatelyd-acres of dolomite prairie at LPNP.

In addtion to the vulnerable ecosystem, LPNP supports 3 Feddisityl species: the Leafy

Prairie Cloveraleafoliosa and Hi ne 6 s ESworeatoehlord hineanaagdathef | y (
Lakeside DaisyActinea herbacéeaIn the last 10 years there has been aifidgnt decline in

the reproductive output of the Hinebs Emerald I
change in the quantity and quality of groundwater discharging into the wetland areas that

support the rivul et depeDbragenfiytHighgualtyae of t he Hi
groundwater discharges from along the blédisning slow flowing seeps, called rivulets.

Another result from the change in groundwater discharge has been a decline in the population

of Leafy Prairie Clover, another vulnerable hyghytic species inhabiting the wet and wet

mesic prairie. Other threats to federally protected species include invasive species, surface

water runoff and development of the watershed.

While Lockport Rairie is managed by qualified personal and legaibgrted, a change in

land use and installmentgcentwe | | s have changed the hydrol ogy
critical factor sustaining the integrity of the wet prairie and the federally listed species is water

guality and quantity in terms of tlggoundwater discharging from the seeps and surface water
runoff. Without proper restoration and protect:i
management actions would have little effect in stopping or reversing the dedlimequality

of Lockport Rairie and the populations of the federally protected species.

This Section 206 Aquatic Ecosystem Restoration study was requested by the Forest Preserve
District of Will County (FPDWC)with the purpos¢o evaluate the feasibility and
environmentalmpacts of restoring and protedithe hydrology of the LockpoRrairie

watershed and the important diverse and unique plant communities. Thasdopeof

this study addresses the issues of altered hydrology, degraded wetland areas, invasiye species
wetland/prairiegrassland bird nesting structure, native species richness and encouragement of
public education. Thifeasibility studywill assess and identify problems and opportunities,

identify and evaluate measures, and recommend the most cosvefsatution to the

ecological problems that have the potential to extirpate the globally important ecosystem and
three endangered specfeam this area



1.47 Study Area

The LPNP watershed is located in Lockport Township, Will County, Illinois (Eigy The
927.5acre study area is bordered by Route 7 to the north and the Des Plaines River to the east.
Will county is a mixture of residential, industrial and agricultural development. Predominant
land use is agricultural, mostly corn and soybeahs.[IPNP watershed is also a mix of

residential, industrial and agriculture. The LPNP watershed has been undemyaiegeased

rate ofland use conversion from agriculture to residentiBINP is bordered by Des Plaines

River to the east. The Des Plairiiger flows into the lllinois River that then discharges to the
Mississippi River and eventually into the Gulf of Mexico. PBP surface water primarily flows

into drainage tiles and artificial ditches that then discharges into the Des Plaines River as well.

, Lockport Prairie
Watershed

Lake Michigan

Figure 1. Location of Lockport Prairie.
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Figure 2. Location of Lockport Prairie within Chicago Region.*
*Lockport Prairie Nature Preserve has been
Emerald Dragonfly by the U.S. Fish and Wildlife Service. Prairie Bluff is not Critical Habitat,
but plays a significant role in the groundwater recharge zone of Lockport Prairie Nature

Preserve that supports habitat filreHi neés Emer al d Dragonf |l y.

57 Pertinent Reports, Studies & Projects

LPNP has been the subjectafmerousstudies and projects to date that have focused on the
changes to the functional integrity of the siBelow are detailed summaries six studies

which were pertinerfor the devedbpment of this feasibility study. Following the detailed
summaries are additional studies which were revievgddies indicated with aasterisk(*)
were fully or partially funded by the USACE.

Hi neds Emerald Dragohfly Habitat Assessment

The following summary was based on information contained in the Soluk, et al. (2006) report.
Larvae were sampled the wetland areasiyulets) at Lockport Prairie Nature Preserve to

define the relationship between patterns of seasonal drying and larva abundezamleS2N

had the highest number of larva present and was the most productive out of thieulttser

in Lockport Prairie (806 individuals in 2003). However, the mean stream density was lower
than otherivuletsat 3.34 larvae/m Although in the lasyear sampled, in 2004, only 100

Hi neds E mer mivag oldertreig anenykedr gld were found in 2N. A dry year
occurred in 2003 and could be the reason for the significant drop in productiomiiutés.
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Quantitative measurements and profesal observations of the water levels in tivelets has

uncovered a disturbing trend of earlier and more prolonged periods of dry conditions, which is

correlated to a decrease in the number of larvae sampled at Lockport Prairie. Future trends of

thepopb ati on of Hinebs Emerald Dragonfly at Lockp

Hydrologic Assessmerntt

The following summary was based on information contained in the Graef, Anhalt and
Schloemer (208) report. Since hydrology is the driving force brehthe species composition
and uniqueness of Lockport Prairie, this study looked at the hydrology of the site in terms of
natural and anthropogenic influences, as well as, intricate surface and groundwater
interactions. Boundaries of basins and-babinswvere delineated within and surrounding the
study area. The area was divided into 6 hydrologic units. Units were described in terms of
sources of water entering the basin and where the water exited the basin. Sources of water
entering the basin came frannoff from the surrounding watershed, precipitation,
groundwater seepage that becomraslets, groundwater discharge directly into the prairie
areas and overflow from the Des Plaines River. Surface water flow was also monitored for a
period of time wih a goal of generating a hydrologic model to be able to more accurately
describe the existing conditions and anticipate how changes to the water regime within the
preserve mighaffectwater balance and hydrology

Hydrogeologic Assessmetit

The following simmary was based on information contained in the Graef, Anhalt and
Schloemer (208) report. This study looked at the sources of groundwater, how groundwater
entered the study area and determined the sensitivity of the groundwater supply to change from
both natural conditions and human activities. Soils samples, groundwater elevations taken
from monitoring wells and data from precipitation events were used to determine the direction
and volume of groundwater flow entering the area. The general diretgooumdwater flow

is from west to east towards the Des Plaines River (point of discharge). The area of
groundwater recharge for the study area was delineated and covered ~2.57 square miles.
Differences in the type of geologic materials overlaying thirdmk caused variations in the

rate of infiltration and subsequently the amount of water recharging the aquifer. The
groundwater supply to the study area is very susceptible to negative impacts from human
activities because the area of recharge for vattering the prairie is relatively small and the
recharge rate of groundwater for much of the recharge zone is verfloman activities are
defined as converting pervious surfaces into impervious surfaces (e.g., parking lot) or
groundwater diversions, sln as new wells or quarrying activities.

Vegetation Analysis

The following summary was based on information contained in the Conservation Design
Forum (2003) report. The purpose of this study was to map the plant communities and
guantify the quality obaid communities. The map was then compared to previous inventories
to detect changes in quantity and quality of rare the plant communities. The results display
two distinct trends within the study area. Some communities were shown to have improved in
guality with an increase in the number of native species, while other communities experienced
a decline in floristic quality. Changes in the management regime that required the removal of
the dominant nomative shrub species was probably the cause oftheased quality of select
communities. Conversely, communities declining in quality experienced encroachment by
surface water runoff and floodwaters from the Des Plaines River. The conclusion of the report
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states that the rare plant communities lodatéhin Lockport Prairie are threatened to the
exent to which Lockport Prairieb6s water source i

Land Use Analysis of the Recharge Area

The following summary was based on information contained in the Graef, Anhalt and
Schloemer (2005) repio Current land use was mapped within and surrounding the
groundwater recharge area of Lockport Prairie. Trends in the surrounding area's human
population and plans for future development were used to predict future land uses and how this
may affectthewater supply to the study area. Based on the subsurface geology, average
municipal well pumping, amount of impervious surfaces, municipal master development plans
and estimations of water consumption rates, future conditions could significantly thireaten
continued function of the recharge area in sustaining the necessary hydrologic conditions for
continued floristic quality of Lockport Prairie. Future conditions are predicted to include the
installation of more wells and higher pumping rates. Recamat®ns from the report

include the formation of a recharge area management committee that would be in charge of
encouraging water conservatiomdaadvising local communities attik installation of storm

water infiltration basins and the inclusion of BB&nagement Pddices into local ordinances.

Soil Mapping

The following summary was based on information contained iDth&homas Simpson,
Northeastern lllinois University, (2001) final repoth many areas, there has been the

formation of a deegr A-horizon, especially in fissures in the dolomite, high in organic matter
content, which suggests that soil wetness is a feature throughout LPNP even during the hot
summer months. There is a general lack of a distifiairizon(i.e., a mineral horizom the

upper part of the soilh thesoil profile, a zone that usually is marked by relatively &cid
conditions and results from the eventual damping of excess calcium and magnesium ions. This
process does not occur at Lockport Prairie because mubk cfmnant landscape is under the
influence of an upwelling of bicarbonatieh groundwater. Related to this is the fact that the
graminoid vegetation acts as a nutrient pump by removing calcium and magnesium ions from
deeper soil zones and moving thepward to be incorporated into their roots and leaves.

Upon senescence of the plant parts, the nutrients are released again on the surface or into the
shallow soil zone.

Additional studies

1994. Vogt, T.E. and E.D. Cashatt. Distribution, Habitat, anld Bmlogy of Somatochlora
hineana(Odonata: Corduliidae). Arthropod Biology. 87(5):56@3.

2001. The Forest Preserve District of Will County. Preliminary Restoration Plan for Prairie
Bluff Preserve.

2001. Simpson, T.B. Soil Mapping at Lockport Praibepartment of Geography,
Northeastern lllinois University.

2002. Graef, Anhalt Schloemer & Associates, Inc. Lockport Prairie Nature Preserve

Ecological Assessment, Surface Water Hydrology Investigation. Prepared for The Forest
Preserve District of WilCounty.
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2002 . Graef, Anhalt Schloemer & Associates, Inc. Lockport Prairie Nature Preserve
Ecological Assessment, Hydrogeological Investigation. Prepared for The Forest Preserve
District of Will County.

200Z. Soluk, D.A., and K. Moss. The distributio and qual ity of Hi neds Eme
habitat in relation to surface and groundwater dynamics in the Lockport Prairie Preserve.
CorLands, Chicago, IL and USFWS, Barrington IL.
2003 . Norris & Associates. Data Collection and Hydrologic Model Repottii® Lockport
Prairie Nature Preserve. Prepared for USAGEhicago
2002 . USACE, Chicago District. Lockport Prairie Preliminary Restoration Plan (PRP).
200%. Conservation Design Forum. Lockport Prairie Nature Preserve Vegetation Analysis.
Preparedor The Forest Preserve District of Will County.
2004 . Graef, Anhalt Schloemer & Associates, Inc. Lockport Prairie Nature Preserve
Ecological AssessmerGap Analysis Summary and Fauna Analysis. Prepared for The
Forest Preserve District of Will County.
2004 . Sol uk, Hoekstra and Moss. Habit at Par amet

Using Temperature Loggers to Assess Hydrological Regime in Wetlands Supporting the
Larval Stages. Prepared for USACE Chicago

2005 . Soil Investigation, Lockport Pradér. Bramstedt, M.\W. USDA NRCS.

2005 . Graef, Anhalt, Schloemer and Associates. Land Use Analysis: Lockport Prairie
Recharge Area. Submitted to Forest Preserve District of Will County, Joliet, IL

2006. US Fish and Wildlife Service Public Hearingonthebegnat i on of Hi nebs
Dragonfly Critical Habitat. Romeoville recreation Center. USFWS, Chicago Office.

2006. The Forest Preserve District of Will County. Goals for Lockport Prairie Nature
Preserve.

2006 . USACE, Hydraulic Engineering Center. Hgltrgic and Hydraulic Modeling
Recommendations for the Lockport Prairie Environmental Restoration Project. Chicago
District, Chicago, IL.

2006 . Soluk, D.A., Satyshur, C., Holmes, J. and E. Blas. The distribution and quality of
Hi neds E mer ateldtiorno sarface marfd grgundwater dynamics in the Lockport
Prairie Nature Preserve. Final Report, submitted to the Corporation for Openlands, Chicago,
IL

2014 . Wildlife Hazard Assessment and Management Plan. The predicted responses of the

priority wildlife species that are of concern to the FAA were assessed regarding restoration of
LPNP and PBP.
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Chapter 21 Inventory and Forecasting

Consideration of ecosystems within or encompassing a watershed provides a useful organizing
tool to approach ecosystebased restoration planning. Ecosystem restoration projects that are
conceived as part of a watershed planning initiative or other regional resources management
strategies are likely to more effectively meet ecosystem management goals than those projects
and decisions developed independently. Independently developed ecosystem restoration
projects, especially those formulated without a system context, partially and temporarily
address symptoms of a chronic/systemic problem. The following chapter outérssth

present and futureithhout-project conditions of LPNP and PBP.

2.17 Current Conditions

TheLPNPand PBPRstudy area is derse, comprised oharsh, rivulet, prairie, savanna, and

forest Certain wetland habitats are becoming increasingly rarg alith the species that are
reliant on them, and in particular fen and rivulet habitat. The spatial extent of native plant
communities is still present; however the pressure from anthropogenic sources has led to the
deterioration of physical conditions. iStdegradation in physical habitat structure has caused a
marked decline in both species richness and abundance of native amihpddntassemblages

and thefederalyend angered Hi neds Emerald Dragonfly.

2.217 Physical Resources

2.2.17 Climate

The dimate in northeastern lllinois is classified as humid continental, characterized by warm
summers, cold winters, and daily, monthly, and yearly fluctuations in temperature and
precipitation. Average annual rainfall is usually between 30 to 40 inchesgremyth greater
proportions falling between April and August. Seasonal snowfall averages about 28 inches
annually. Early spring floods occur when snow accumulations extend into a period of
increasing temperature that results in melting.

2.2.2- Topography

The Chicago region is relatively flat, with flat to rolling elevations. The projecidiffeas
greatly from the typical scenario, with an almost flat glacial till p{fRdBP)on the west half of
the project, formed by the final stages of the &isinan glaciation meltdown, 14,000 years
ago. This plain abruptly drops &0 feet down a rocky slope the fluvial floodplain of the

Des Plaines River, which is primarily bedrock covered with a thin layer of natural soils and
fluvial depositLPNP). On the nortksouth axis the project area has a slight slope to the
south. Within the river valley lie narrow elevated deposits of gravel and rock that run
longitudinally from north to south.

2.2.3- Geology
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The ecology of PNPis significantly influened by tke glaciofluvial formed landscape, which
deposited a blanket of unsorted debris over most of the region that includes clay, sand, gravel,
and boulders, collectively called glacial till. Around 15,500 years ago, glaciers to the north
and east of thKankakee area began to melt very rapidly. Lobes of ice were in areas now
occupied by Lake Michigan, the State of Michigan, and eastern Indiana. Melt waters were
pooled by moraines to the south, and huge lakes formed, but not for long. The moraines were
breached, and the result was among the greatest floods of the Pleistocene Epoch, the Kankakee
Torrent. This great flood scoured the old river valley down to the Niagaran dolomite bedrock
in the study area. This action peeled off large chucks of doloamiteleft behind bars of rock

and gravel in the floodplain that are now dolonpitairie (Willman 1971).The force of the

water also deposited a steep layer of sand, gravel, and rock along the valley wall called the
HenryFormation thahow acts as a cond for the ground water that discharges into the

prairie from along the bluffAbove the valley terrace, on the western half of the project area,

the 20 foot deeper layer of fine till slows percolation down to the bedrock, although water that
infiltratesthere also discharges into the prairie as well, principally into the river valley

PBP consists of gently rolling topography with associated wetland swales. There is a
prominent eastacing slope in the southeast portion of the site. The topografilkiciseabout
70-feet, with the high point (6 #feet) near Renwick and Wilco roads in the northern portion of
the site, and the lowest point (6f#kt) near Route 53 and Division Street in the southeast
portion of the site. Subsurface flows under theremioject site flow eastward toward LPNP

and the Des Plaines River. A series of linear fractures within the underlying limestone bedrock
are believed to channel flows tiouletswithin LPNP.

2.2.4- Soils

Soils generally are thin within the LPNP amndplaces the finéextured yellow weathered

dolomite, is exposed as chunks, flags, and solid bedrock, is exposed. Only in seismic fissures
do the soils deepen to more thag feet. In those fissures alluvial deposits are replaced by

more organic depasi, which were formed from dead vegetation that could only partly
decompose because of the upwelling of ground water.

Based on the U. S. Department of Agriculture Natidtedource€onservation Service
(NRCS) soil map for the LPNP, the soils are predmantly Romeo, an alluvial soil shallow to
bedrock.In many areas, there has been the formation of a deeperiZon, especially in
fissures in the dolomite, high in organic matter content, which suggests that soil wetness is a
feature throughout LPNP ewauring the hot summer months. There is a general lack of a
distinct Ehorizon(i.e., a mineral horizon in the upper part of the soithesoil profile, a zone
that usually is marked by relatively acid conditions and results from the eventual dafnping
excess calcium and magnesium ions. This process does not dceiNRibecause much of
the remnant landscape is under the influence of an upwelling of bicarbmhageoundwater.
Related to this is the fact that the graminoid vegetation acts dsenhpump by removing
calcium and magnesium ions from deeper soil zones and moving them upward to be
incorporated into their roots and leaves. Upon senes¢erzedying back at end of season)
of the plant parts, the nutrients are released againecsutfiace or into the shallow soil zone.

The eastern edge of LPNP has soils developed on top of very permeable sand and gravel

outwash from fluvial processes of the Des Plaines River, while the western poitieNBf
has soils developed on less permealitg clay till from glacial processes. Soils are all
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underlain with fractured dolomitic limestonedveck. The site is composedaproximately
99.9%hydric soiland a small portionf the soildisturbed by human activities. PBP displays
the same padtn of soil types although much more diverse in the number of soil types.
Approximately 100% of the soil types mapped byNRCSat PBP are listed as hydiic
having hydric inclusionsSoils within the PBP reflect the glacial history of the area. @oils
alsoall underlain with fractured dolomitic limestone bedrock.

Soil quality, defined as the ability to sustain diverse native plant communities, is intact within
LPNP. This is the result of low levels of human activities within the preserve ovastH®0
years. Soil quality within PBP has been impacted by many péaggiculturalproduction
thathaveresulted ira highly disturbed upper 12 inches of soil overlayitigyatly compacted
layer.

2.2.51 Surface & Ground Water Hydrology

The compex interactions of water and the environmentiarkarge part responsible for the

study areads rarity and uniqgueness. The speci f
the conditions necessary for the habitation and reproduction of the endafddemrece 6 s Emer al d
Dragonfly, as well as, the unique composition of plant species that occur at the site. The

hydrologic regime is complex and warradtonsiderable monitoringferts. The information

compiled through personal observation and quantitateasurements describes a site with

numerous sources of surface water interacting with various afrgasundwater discharge.

The naturaburfacehydrology was altered through the installation of the nsdilith oriented

railroad and the eastest orientd Division Street. To better understand the interactions

occurring on the site drainadeasins were delineatébasins A througl) (Figure 3) The

hydrology was examined between amdong drainagbasins.

It appears that in the 1a5t10 years there &s been a change in the surface and groundwater

hydrology at the site in terms dfd water quantity and qualityhis change appears to have

adversely impacted several threatened and endangered species, includingrthe 6 s e mer al d
dragonfly. The Hydrologc and HydraulicAppendix documents the hydrologic engineering

analysis undertaken for this ecosystem restoration project.

Understanding the hydrology of the site is critical because of the connection between water

and the endangered species, wiriakie been showing signs of distress believed to be caused

by changes in the hydrology. The Hineds Emer al
conditions that must be met for successful reproduction to @aferto Figure3 for location

of rivulets). These conditions include enough high quality groundwater discharge at a rate to

create small, slow moving rivulets through herbaceous marsh and wet prairieflvemdhies

up for a small portion of the year. Too much water at too high a flow raitet @nough water

for a long enough period correlates to a higher mortalityafatiee larvae.
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The hydrologic analysis of this project had two objectitesinderstand the sources of water
and the way it flows on the site, and to investigate some of the proposed measurpsrto sup
the alternatives analysi8.water balance was perfoed for a portion of the sit@verall,
LPNPreceives water from thesewgces:

Runoff from the upstream watershed,
Precipitation directly into the preserve,
Groundwater seepage that becomes surface flow,
Groundwater discharge within the prairie, and
Floodwaterdrom the Des Plaines River

The period of record analyzed wasilied by the availability of monitoring well observations.
Since only four calendar years were included in the balance, one cannot draw conclusions
about longterm trends or changes in the site hydrology. However, the water balance results
provide greateinsight into how water enters and movetRNP.

Basins A througli were delineated based on where the water flows into the area and where it

flows out of. Basins are mapped in Figur@asin B is locatedlong Route 53 along the

northwestern bordeof LPNPand flows into the interior of the site. Basin D is located to the

south of Basin B. Basin B and D are connected through a culvert under Division Street. These

are important basins because the Hineds Emer al
basins.

Datafrom the entire period of record and b&hsins B and D were combinedn average,

the volume of groundwater entering the site is slightly greater (56%) thaolthee of

precipitation (44%)Almost twothirds of the outflow from the baws leaves as surface runoff.
Evapotranspiration accounts for less than-thirel, and dep percolation accounts for 4%he

average change in soil water storage was negligible for the period of record because every time
the soil dried out, it became saiied again within a few monthghe amount of runoff

entering the prairie is about 54 inches per year.

2.2.6- Hydrogeology

The following is a summary of ¢nLPNP Hydrogeology Report 2004 he significance of
groundwater discharging from the dolomitguder, containing significant amounts of calcium
and magnesium, on the inhabitants of LRMIRnotbe overstated. The general direction of
groundwater movement is fronorthwest tosoutleast, moving toward the Des Plaines River,
within the study area. groundwater dividée.g., groundwater flous directed in two

different directionyoccurs around three miles to the west of the site where groundisatsr

both east and west, with the groundwater moving westerly eventually discharging into the
DuPageRiver. The area of groundwater origination and flow is measured around 2.57 square
miles and is referred as the area of groundwater recharge for (EiNPe 4) Within the

recharge area there are three distinct types of geologic materials that tranemlirgater to

the study area. At the base of these formations is the Silurian Period dolomite bedrock of the
Niagaran Series.

On top of the bedrock are deposits from glacial actions, the last glacier retreated approximately
12,000 years ago. The majgrif the area is covered by the Wadsworth Member of the

Yorkville Till that consists of glacial moraine deposits of silt, clay and sand till. The second
type of glacial deposit overlaying bedrock is the Henry Formation, which is composed of sand
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and graveoutwash. The Henry Formation forms a thin irregular band that overlays the area

along the bluffs and extends west for about 1/4 mile. Transmission of water vertically and
horizontally through the Yorkville Till is very slow becausatsefow permeabilly, versus the

Henry Formation, which transmits water easily and has a high permeability. The Yorkville

Till also slowly transmits water laterally into the Henry Formation. Groundwater discharge

along the bluffs forms the seeps that flow from the Henrynation. Because of the

member &s high permeability it is highly influer
saturation within the upper surfaces of the dolomite near the bluffs. These seeps feed the

rivulets whi ch sustai n t hlepopdlatoneabL®NPEWitiILRNP, d Dr agon f
groundwater discharge from the underlying dolomite bedrock remains much more stable and

does not show the same sensitivity to fluctuating rain events as the HengtiBardoes,

which influence the water levels of theeps. This indicates areas within LPNP, not

considering the seap/ulet systems, aresceiving a constant source of groundwater to the thin

alluvium overlaying the dolomite bedradkigure 4 depicts the groundwater recharge zone for

LPNP, which encompass much of PBP.

The predominant land use in the recharge zone is agric(lRB&) which allows a certain

degree of water infiltration to the subsurfa¢eand currently irresidential or commercial uses
which are a low percent of land use within regeazone, has a relatively lowiefiltration
potentialthan agricultural land as a result of hard impervious surfaties.ideal recharge

surface would be composed of deep rooted native vegetation with natural unaltered hydrology
(i.e., no drain tiles) Additionally, amunicipal well in a nearby township has drawn down the
dolomite aquifer 50 to 60 feet below natural levels because the well is pumping out more water
thanthe surrounding recharge area can replenish the aquifer. These are referredas af a
groundwater depressiorCurrent conditions of the recharge zone are the result of past human
activities that have reduced the infiltration potential and as a result are having an impact on the
groundwater fed seeps and rivulets within LPNFe goundwater supply is critical to the

survival of several rare and endangered plant and animal species at LPNP

Currently, there is a process of close coordination between local municipalities and the U.S.

Fish and Wildlife Service for any new wells or ogtional changes to current wellat is

designed to ensure thgitioundwateflow is not diverted fromi.PNP. In addition, USFWS is

coordinating with local industry to ensure current and future quarrying activities do not disrupt
groundwater hydrology withn L PNP and ot her known Hinebs Emer
in the Lower Des Plaines Riveln addition, the FPDWC, as the lease holder for the current

farming activities in PBP, has control over the type and rate of pesticide application at PBP.

The FPDWC has reviewed and approved a list of herbicides that have been shown to have the

least impact to groundwater in termsboéaking down quickly after application.
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PRAIRIE BLUFF PRESERVE

LOCKPORT PRAIRIE
NATURE PRESERVE

Figure 4. Groundwater Recharge Zone for Lockport Prairie Nature Preserve
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