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VI - Ecological Restoration and
Site Reclamation Plan

Restoring the native plant communities and reclamation of the quarries is
integal to the overall master plan for the park. This section provides an
overuiew of how that will be achieved and discussion of related issues. The
section is divided into trvo segmelrts:

. Ecological restoration

. Site reclamation

The restoration plan puts emphasis on restoring the native plant communities
within the park to a "sustainable" lwel. In this contexE sustainable refers to a
level of restoration that can be indefinitely propagated and mainained by statr
and volunteen. Ideally, this level will approach a historic landscape that
features native plant communities. That is a distinct possibility in this case
given the likelihood of ortensive involvement of volunteer groups, schools,
and colleges in the restoration progam. To the credit of the county stafi
much of this volunteer network is already taking shape and ready to become
active in restoration prograrns.

The following outlines the approach to ecological restoration that will lead to
a sustainable landscape within the pa&

Vegetation within ttrc park is closely related to several environmental
gradients, including:

. Moisture gradients that conespond to topography - the relative relief
above wet quarry mines and lowland depressions.

. Time - as a factor affecting the rates of vegetation invasion following
historic mining and ottrer land uses.

. Availability of propagules that continue to invade the park site since

mining and other land uses ended.

These gradients have had the most influence on ttre pattems and

characteristics of the vegetation witttin the park.

The third gradient lisd propagule availability and their dissemination
effrciency has been a major factor impacting vegetative diversity. For
examplg seeds that are bird and wind disseminated were the fnst to reach the

more central areas of the property in mind and farmed areas. Finding
cottonwood and aspen-suggests the presence ofnearby seed sources and that
wind dissemination into this environment was very successful and efficient.
Animal (especially bird) disseminated fiuits and seeds follourcd the wind
disseminated species, based on tee and shrub age data collected on the site.

Overview

F,cological Restoration

Vegetation Dynamics
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One rea of concern is evidence of
decline in the diversity of oala in
sotrv creca of tla site. If lefi alone,
tle existing even-aged od sbed
oalrs will be subjected to snnll od
perhqs ltge scale disnrbotces
from tree-falls md insect
infestations.

Fofindely, tle puk ctrrently has a
relaively high plmt diversity. This
includes significmt rerwumts of
ndive plmt specifies, which adds
gredly to restordion potential.

Oak Savanna Importance
and Condition

Studies ltave slntw thd restordion
of burens otd savomqs to enhance
biological diversity is very practical
otd can be rccomplished

Evaluation suggests that the cottonwoods and aspen in upland sites will give
way to other later successional trees and shnrbs as time proceeds. The bun
and hills oak encroaching on some of the semi-open sites will likely become
dominants with time.

One area of concem is evidence of decline in the diversity of oaks in some
areas of the site. If left alone, the existing even-aged and sized oaks will be
subjected to small and perhaps large scale disturbances from tee-falls and
insect infestations. This could result in mortality of large areas mature oaks
stands across the site. Openings creatd by such an event can be invaded by
the rather ubiquitous and often ureedy species already present within the park.

Vegetation within the park also provides an interesting example of post
disturbance successio4 which is valuable from the perspective of education
and testing of restoration practices. This site is unique in ttrat few other
examples of granite quarry sites of this size exist or have been studied. The
restoration of other tlpes of mine sites for wildlife and vegetation has been
well established in the lvfidwest and elsewhere. Applyurg that knowledge to
this setting will prove to be interesting and educational.

FortunaGly, the park currently has a relatively high plant divenity. This
includes significant remnants of native plant specifies, wtrich adds greatly to
restorafion potential. Because of this base of plant life, there is the potential
to nrake improvements that favor a richer flora without major changes to the
topography and existing vegetation.

Field surveys have allowed for an understanding of the oak systems on the
site and to draw comparisons with region-wide studies that began in 1985.
These studies have included over 150 oak savanna sites and restoration
treafinents in six states.

The oak woodlands found on the site are very similar to the various barrens
and sand savamas found in WsconsirU Illinois, Upper MichigarL and Indiana-
This is based on species composition and other descriptions, including the
ecological changes that have occurred. Rec€nt research on North America's
oak barrens and savannas has suggested they have changed significantly since
settlement by IndoEuropeans. Observed changes in oak woodlands within the
park are essentially the same as the changes occuning across North America

Studies have shown that restoration ofbarrens and savannas to enhance
biological divenity is very practical and achievable. Restoration of this site
can be undertaken at any time since is degradation is now understood and the
potential for restoration can be assessed. The resulting changes will provide
significantly enhanced aesthetics and opportunities for education and nahre
appreciation. However, restoration is best undertaken only after park users
have been sensitized to the changes that have occurred and to the restoration
process.
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Resource l\{anagement and
Restoration Framework

It is now being realized just Inw
essential the role offire is in
rruintaining grass lmds, wetlqds,
scvcrmca, burens, otd nwtarow
forest qpes.

Prescribed bwntng lus been the
primuy prairie managencnt tool,
bu only recently hove eforts bem
made to use fire for tla naintenutce
utd restordion of burens od
savawu8.

TIe proposed Ctroite ryary Pmk
site has high rectperaive potential
mder a progran of ecological
restordion. kvumas, vetlotds, old
felds, ord oucrops plail
conrranities wvuld all benefitfrom
voiow restordion strdegies. The

use of prescribed broning is a kcy
aspect of virtrclly all of these
strdegies.

Vegetative rnanagement and restoration plans require a carefully thought-out
approach that will lead to a susainable landscape. The following provides an
overview and framework for developing a resourc€ management and
restoration plan.

Pr€scribed Burning as a ll{anagement TooI: Wildfre and fres started by
indigenous people and nanral causes have played an important role in the
evolution and maintenanc€ of many biological systerns throughout North
America It is now being r€alized just how essential the role of fire is in
rnaintaining grasslands, wetlands, savannas, barrens, and numerous forest
t1pes. It is also now realized tlnt firre suppression can result in gross changes
in the aspect appearance, and ecological functions of natural systems. Fire
suppression is often followed by a decline in the richness and divenity of
native plants and aninal species, increased litter, shading phyotoxin build-up
in substrates, decreased availability ofessential nutrients and increased
homogeneity in habitat stucture and spatial heterogeneity. Reduced nutrient
cycling and increasing domination by few species also can result. ln some
ecosystems, shifu in wildlife and increases in shade tolerant and less
flammable plant species accompany fire suppression.

Barrens and savanna ecosystems have a global distribr*ion in temperate,
subtopical, and tropical climes. Most are adjacent to grasslands and forested
ecosysterns. Sand barrens and savarmas are generally in glacial outwash
plains. The proximity of barrens and savanna to grasslands with frequent
recturing fires suggests an important historic role for fre in maintenance of
barrens and savannas.

Barrens and oak woodlands originally were contiguous communities
influenced on a landscape level by widespread processes such as fre.
Prescribed buming has been the primary prairie management tool, but only
recently have efforts been made to use fire for the maintenance and restoration
of barrens and savannas. Sand barrens are the most extensive remaining
savanna systerns in Norttr America Savanna on silt loam soils began to
disappear with settlernent and subsequent fire suppression. Only a few silt
loam savanna remnants of even moderate quallty now remain.

The presettlement flora and fauna of sand barrer\ s:ryann4 and oak woodland
communities have been changed less by agriculnue than savannas on better
soils. Reduced vegetation production in sandy soils results in these systems
being less vulnerable to fire suppression. Hourcver, livestock graztngfiBy
have greatly atrected the divenity and stucture of barrens and savannas.

Restoration Potential: The proposed Granite quarry Park site has high
recuperative potential under a program ofecological restoration. Savannas,
wetlands, old fields, and outcrops plant communities would all benefrt from
various restoration srategies. The rse of prescribed buming is a key aspect of
virtually all of these shategies.

Because of the existing divenity of plant life presen! and remnants of native
plant communities in particular, the site is expected to respond very quickly to
restoration heatnents. It should be expected that all natural communities will
need to be managed to achieve a consistent sustainable landscape into ttre
future. Figure 6.1 provides a framework for ecological management and
restoration.
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Figwe 6.1 - kological tnotagement utd restordion.

lssue

Lack of oak regeneration and viftual doninance
by older age dasses of black oaks is a nEjor
ecolosrcal @ncern. The dofiinant oaks are at a
about to rcach pathdogical neturity and will
@in to Oegenerde raSidly. This is very
prodernatic because dder trees do not
vegetativdy regenet"ate.

A very high proportion of nonnative grasses and
ctlrcr nonnative plants prwides liftle opportunity
for native grannd cova species to estaHish or
persist, or to florrcr and reproduce and thns
rnarry species have steadly dedined. There is
serious douil that nany species e,rced tipse
with langlived scil propagules will continrc to
suMve under these conditims.

High shrub, sading, ard irruasive tree interceil
contdbutes to very dense shading in sone
locatims, leaving ferrr native species of ground
cover plants to oco.r. lrvasion of uoody flants
by indvertert or intentimal introdr.dion will
continue to ocanr in e,ristirg open areas. This
will seriously threaten the feur and snnll
renaining open areas where the najuity of tfn
grannd cover flant kidogical diversity rennirs.

Recent intrcduced species such as European
bucktlpns represent a major threat to the
continued frnclims of the renaining sa\ranna
rempnts ard contained rare plants.

A precJpitas dedine in breedirg bird tse is
ocannirg with the dedine in oak systens. Avian
rce dedires with continued deteriordim cf the
ek syslens. Recent sltdies doorpnt the
dedine ftorn orcr 28 native brceding Urd
species in quality oak sptens to mly 4 in
serious degraded oak rystens.

The e,rcessive canopy dcure tends to
accderate werland flov of water, resultirg in
poorer uater qulity in downslream areas (like
the quarry pits and r €{lands). Likanise,
incrmed hurnn use of the site will increase
ercion and pdential inpads to vegetatim.

Itlanagernent/Restoratisr kices

Friure canopy cohorts will depend errtirdy on acom podndion and
seedirg estaHishnEnt and sJrvival.

IvlanagerrBnt /Resloratim Pradices:
1) Prescribed hmirB on a regudar 0-3 year) rctatim.
2) Seeding with locdly cdlected rutive flant seeds uhere rntive

species do nct respond to the abore tleatnents.
3) Stimrlatim of oak regeneratim and introdudim of acons and

seedrB eks to sden geonrtric farm fidd edges.

Becatse of rsrnative grirsses and other aggressive perennial dant
species covairg portims of the site, it is likdy that estaHishing and
speading desiraHe native gru.rd cover species will nc[ oo.r withotft
nEn4enent.

tilanagenBnt /Resloratim ftadices:
1) Prescribed h.rning on a regular (1-3 year) rcilation.
2) Seeding wih lmlly cdlected ndive flant seeds ufpre native

specjes do not respond to the abore treatnErts.
3) Spray herbicjde treatnent to reduce o<isting persistent nonndive

grasses.
4) Inta-seatrng of ndive pnaide gnasses and forbs in eristirg dd

fam fidds condrrded by notill ddlling or scattered by hand after
prescribed hmirB. Tillage is nct desiraHe as this could slinriate
v',eed species seeds.

Prescribed tumirg m a regular (1-3year) rctatim.
Spra), h€rtfcide treaUrent and nEnual reductim of undesiraHe
introducd shrubs (. e., European hJcktfrorn).
Seedirg with locally cdleded rntive plant seeds ufpre native
species do nd respond to the abore trcatnents.

Occasimally increases in sucfi species that are rnenbers of guilds,
indding tinber drillers and groLrd bnsh foragers, will mn as mk
canopy tenpaadly deoeases uith individual tree senescence and
deterioratim, but the lmgrtenn trend in avian richness is a draslic
dedine.

lvlanagenBnt /Relordim Practices:
1) Integraticr d slaHe trail syslern ad tnail side vegetdim to redr.pe

ercion cawed by increased hurnan use.
2) tJndertd<e prdices already defined to rcduoe a<terrt of canopy

endcure and fcter vegdative dvenity ttat prevents o(cessive
orrerland flor cf water.

1)
2)

3)
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Conclusions and General Field survey and research
suggests the following conclusions:

. Relatively high qualrty natural arca remnants exist within the park.

. Most of the park's vegetation has high recuperative potential with
r€storative management prognms.

Figure 6.2 provides some additional recommendations for ecological
restoration and management of the park.

Figwe 6.2 - Reconmanddions for
ecological restordion and
mungemmt of tla pok Conditim

Restoratim Feasitility Testirg

Erwirmnental Educatim

StaffinS and \AbrkirB Space

Ersudrg LongrTenn Vlbta
Arafty

General Reconrrendatim

EstaHish a series of rcstoratim
e,rperinBnts to ddemine site
specific rcstoration feasihility and
fine ttne various approaOes
rced dserutpre. This indudes,
annng dher rndhods,
prescribed buming, rernwal of
irvasive uoo{ specjes,
transdant cf rpnnative snnller
calliper trees, dc.

Spport a carefully devdoped
eruirmnrntal educatim prognrrl
to edrcate residents and visitors
about the unique and beautiful
oak savanna and facilitate a
greater underslandirg of the
inportance of resloratim
prograTs.

Conrrit coLnty stafi ard prwide
a@uate spae for colleding and
propagatirp desiraHe native
species wtrich are not
regenerdirp in the park.

Carefully devise rnechanisns for
protedim of nder qmlity in the
park by: a) entairB into
cooperdive agreenEnts with
adjffirt land oamers to der
trifutary area pdedion, and b)
byvery qrtrolled use, flarnirB,
and water qulity nnnituir€ of pt
lakes.
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Site Reclamation

Grout Pile Stabilitv

Fornmaely, contefiWrtry
engineering prrctices luve devised
wqys to deal with these types of
occlnTences.

Figwe 6.3 - Illustrdion of typtcal
s toclpil e c onfi gnat ion.

Site reclamation focuses on the rehabilitation of quanies and adjacent grout
piles to ensure public safety. It also considers water rnanagement and qu,ality
issues.

In this context, site reclarnation is concemed with protecting the public from
unexpected and unpredictable happeningp caused by past mining activities. An
example of this would be gnnite debris falling off of a grout pile and landing
on a designated fail. This section identifies this type of potential occurence
and identifies measures that can be usd to remedv the situation. The section
is organized into categories:

. Grout pile stability

. Qr,arry mine pit stabillty

. Hydrolory and water quallty

ln general, the grout piles adjacent to the quanies appear to have stabilized
over the years since mining took place. Technically, however, they are subject
to the dynamics of nature and therefore some shifting may occur. Although
the amount of movernent is usually minimal, some signs of this happening has
been observed. In insAnces where instability is a concem to the safety of the
useq preventative measures will be taken to ensure a safe park environment.
Fortunately, contemporary practices have devised ways to deal
with these types of occurrences. The following provides an overview of grout
pile stability and defines methods that can be used to ensure that they remain
stable.

Background: The stoclgiles are waste dimension rock from the abandoned
quarries. Most of the dimension rock are between two to four feet squarc.
Some of the rock was dumpd and is sloped at the angle of repose as shown
in Figure 6.3. CIher rock was stackd on the lower portion of the stockpiles to
act as retaining walls as also shown in Figure 6.3.

The stockpiles are geirerally beturcen 30 and 60 feet high. To varying degrees,
their stability is essential to the safety of the park users. Figure 6.4 illushates
some of the conditions that may be encountered. Figure 6.5 illushates some of
the failure mechanisms ttrat can occur on these stockpiles.
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Figure 6.4 - Photograpla of potentialfailure mechanism.

Grout pile debris scattered
along trails will have to be
stabilized to ensure user
safety.

Conditions where trees and other items are supporting
grout piles will have to be eliminated if adjacent to trails and
facilities.

Bulging grout piles will require stabilization if adjacent to
trails and facilities.
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Figwe 6.5 - Illwtration of dfferent
failw'e nechutisms.

\ry" 0.0 - Ilhstrdion of diferent stoclpile stabilization anfgtroiotts

Bulging W:ll
with Opan
CaF Bctlncn
Ston€s

RANOOMTY PLICED STONES
FAII-URE MECTIANISA4

ME@!E
Dislodgc srone by

-Frolt aclion
-Settlemnt
-Tla
Jcc sction
+cople

SIACKED sTONEs
FAITURE MECHANISM

MEC}IANISM OF FAILURT

Wall collapse by:
-F?ost aclion
-Sdrlan€nl
-lcc action
-Peoplc

stabilization Measurcs: There are a numbr of ways in which grout piles can
be stabilizd to ensure public safety. Some of the methods are shown in
Figure 6.6. These metlpds have particular application when grout piles are
placed on Hrock. CIher methods may be required in instances wtrere
stockpiles arc placed on glacial till rather than rock. In limited situations, hails
and site amenities may have to be located to simply avoid a particular area of
uncertainty.

|NIEI|OCnNC SfONtS
WIIH SANDA}.ID GRAVET

EARRIER W^l!

n6afk Sydcnr
On 'Kcy Stsrcr'

R[rvlOt r OF PREO\$OUS SrONES
NESACK |(EYSTONES
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Quarrl' Mne Pit Stability

Figwe 6.7 - Plntogrqh of ryury
pit vnll.

As with grout piles, the quanies appear to be stable. Although tlpically more
stable than grout piles, they too are subject to the dynamics ofnature,
especially the effects of freeze-thaw cycles. Signs of this in some
of the quarries is observable. In instances rryhere instability is a concem to the
safety of the user, preventative me{Nures will again have to be taken to ensure
a safe park environment. fu with grout pile stability, contemporary
engineering practices have devised ways to deal with these types of
occurences. The following provides an overview of quarry mine pit stability
and identifies methods that can be used to ensure they remain stable.

Bacliground: The quarry pits are essentially vertical holes cut into tlre granite
that have filled with water. Water is generally wittdn several feet from the
ground surface with the depilrs varying from quarry to quarry. The deepest
quarry is 116 feet and ttre shallowest quarry is five feet. The average depth is
about 45 feet. The quanies themselves cover a relatively small area totaling
less than l0 acres. The largest quarry is over tluee acres and the smallest is
less than 0.1 acre. The average area ofall the quarries is about 0.5 acres.

In some instances, the walls of some quarries show evidence of normal
deterioration. Figure 6.7 is a photograph of a quarry pit that exhibits this
condition. Figure 6.8 is an illushation of how the pit quarry face can in some
instances deteriorate and become unstable.

Stabilization lVleasures: As with grout piles, there are a number of ways in
which quarry walls can be stabilized. Figure 6.8 shows the mechanism for
stabilizing the pit quanies in those areas that require stabilization.

-
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Figwe 6.8 - Illustration of quory
wall stabilbuion

Hydrolory and Water
Quality

Figre 6.9 - IIy*olog of quo-ry
pits.

Rcinforccmmt
Bola

QUARRY PIT WATL
FAILURE MECHANtSA,t

QUARRY PITWALI
PfTWAISrAErLrZ T|ON

USING EOIT REINFORCTMENT

The quarry receives nater from precipitation and from other on and off-site
sources through surface water nmoffand groundwater. These sources have
filled most of the quanies with water. Figure 6.9 illustrates the hydrolory of
the quarry pits and shons the sources of water flowing into them.

The dynamics of the site's hydrolory has affectd the master plan in a number
of walrs:

. The wetlands and quanies created between the interrelationship of
hydrolog with geolog and other natural forces are integral aspects of
the master plan.

. The locations of tails, rock climbing walls, quarries, etc. are
based, in part, on the effect ofhydrologic forces.. The stability of some of the grout piles are subject to water running
beneattr and through them.

GrondwiE

Pr(ipit.tioo

srrrf.cc WatE

Gondrele.
h

AAINE PIT IIII,ED wlTH WATER

rt
EvapoEtim

MINT nT ASANDoNEb
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Site Reclamation
I\fianagement Framework

For each of tle site reclomion
issues iderxified above, tlure ue
sohlions thd can remedy inunediae
cotrcerrs md minimize tlw potential
for longer+erm tbeats.

Water quality is another important aspect of site hydrolory. Today, the
qualtty of the water remains very higlr, with limitd impurities being found in
initial tess. Iuainaining this high level of water quallty will become more of
a challenge in the frrture for a couple of reasons:. Increased human activities in ttre park rnay cause degradation to water

qualtty tlrough erosion, human waste, and tzsh.. Development peripheral to the park may increase sediment runoff into the
on-site wetlands and quarries.

Natural causes may also contribute to @ncems about water quallty Limited
circulation within the quanies (tlrough wind action) coupled with poor
surface area to depth ratios raises concems related to stagnation and water
qualrty degradation.

For each of the site reclamation issues identified abovg there are solutions
that can rernedy immediate concerns and minimize the potential for longer-
term threats. The key to managing these issues includes:

. Understanding their inhere,lrt dynamics.

. Monitor changes in those dynamics.

. Remedy threatening situations before they become serious concems.

Figure 6.10 provides a framework for site reclarnation. As the fiamework
defines, site reclamation focuses on stabilizing the existing grout piles and
quanies ratlrer than eliminating them by reestablishing the original contours
(which is a more qpical restoration approach in the mining indusry). This
approach was selected because these landforms are considered key aspects of
the park and part of its unique character. As suc[ public sediment strongly
favored preserving the quanies and grout piles as a reflection of past culhral
activities.
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