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Donahoo Restoration Plan
I. Project Introduction
a. Background and Site Summary

The Donahoo tract is locatedWorthwest lowa along the Little Sioux River just south of
the city of Peterson. The tract is 171.2 acres with 56.9 acres in Buena Vista County and 114.3
acres in Clay County. The location of the tract in two counties presents an interesting opportunity
for collaboration between the Clay and Buena Vista County Conservation boards. A
management plan for the property must balance the needs and resources of both counties and
prioritize restoration goals based on ecological need.

The tract borders the Littlei&ix River which is one of five protected waterways in lowa.
There is a wide range of habitats on the Donahoo tract including remnant prairie, oak savanna,
upland forest, oxbows, floodplain forest, riparian grassland, and a pond. Remnant prairie and oak
savanna have become rare in lowa and the Midwest, which makes it important to preserve these
endangered habitats.

The Spring 2019 DordtniversityRestoration Ecology clasaw great potential for the
Donahoo tract as it provides a wide array of habéadisrecreational opportunitieSurthermore,
the collaboration of the Clay County Conservation Board and the Buena Vista County
Conservation Board can provide more resources, funds, and available hiamplenoent the
restoration plan.

b. Motivation

As students at a Christian university, we ssaration of the Donahoo traast one small
step towards the larger movement of restoring the whole creation. Recognizing that the creation
does not belong to us, we seek, through this restarptam, toenable albf creation(plants,
animals, peopleand other life formsjo flourish for generations to come.

c. Site History

The lowa Natural Heritage Foundatiparchasedhe Donahoo tract in 2017. The
Donahoo family owned the property from1#to 2017 after buying it from the Croston family.
The land was used by European settlers and matbgrfiarmers for cattle grazing, although it
has been many years since it was last grazed. Centuries prior to the arrival of European settlers,
the area waoccupied by Native Americans of Mill Creek Culture who farmed the land and
hunted large herbivores such as bison and elk.

i. Cultural

| owads archaeol ogi cal past is divided
Archaic, Woodland, Prehistoric, aitistoric periods (Alex, 2000). The Paleoindian,
Archaic, and Woodland eras combined lasted from 11850€to 900c.E. Due to age of
these cultures and the climate of Northwest lowa there is limited knowledge about these



ancient native peoples and famtifacts are typically found. During the late Prehistoric
era Northwest lowa became home to the people belonging to Mill Creek Culture.
Remnants of this culture are centered around the Big and Little Sioux Rivers and their
tributaries. As a horticulturaociety, Mill Creek peoples chose their village sites in
relation to water availability, tillable soil, proximity to large game, and timber sources
(Alex, 2000). A clear indicator of Mill Creek Culture sites are large mounds 10 to 12 feet
high. These mourgdwere created as native peoples buried their trash and old buildings
and rebuilt on the tops of these mounds (Fishel, 1996). The Mill Creek people traded
extensively with other native groups to the south and appeared to be a peaceful group,
although someillages were fortified with ditches on three sides. It is not understood
why the Mill Creek people left the area, but by the end of tHec@Btury they had left
lowa and groups such as the loway, Omaha, Chippewa, and Sioux moved into the area
(Mill...c1996-2019).

The Donahoo tract has the potential to contain archaeological sites belonging to
Mill Creek Culture. Archaeologist Megan Stroh Messerole at the Sanford Museum and
Planetarium in Cherokee, lowa, pointed out the topographical features thathaweld
appealed to this people group for building villages, farming, and burying their dead.
Although there are no known sites on or directly surrounding the Donahoo tract, it is an
opportune place to do future archaeological investigations and digs.

ii. Ecological

The Donahodract was historically composed of the following ecosystems: tall
grass prairie, oak savanna, upland forest, floodplain forest, riparian grassland, and the
Little Sioux River and its associated oxbows. Each ecosystem would have been
composed of native spies, utilized by wildlife in unique ways, and experienced natural
disturbances at various times. The tall grass prairie was incredibly diverse and resilient
and provided habitat for many animal species. Because of the rich, fertile soil created by
thetal grass prairieds deep root system, the
converted to agricultur al l and by early se
are left today (Houseal). There are several fragments ofchiglity remnant praié left
on the Donahoo tract. Within the tract there are also pefadsgraded oak savanna.
Historically, he oak savanna would have consisted of large oak trees widely distributed
with a diversenerbaceouglant understory. Oak savanna depended on hgrazyng and
frequent fire to suppress woody growth. Oak savannas were severely compromised with
the arrival of Europeans, who did not recognizeuthiqueness of this ecosystem, and
who removed the necessary disturbances needed to keep oak savannasiineslitiig
Sioux River and its associated floodplains and oxbows create a dynamic system in which
the ecosystems composition varied widely over time. This is due to frequent flooding or
lack of flooding throughout the years. The river has changed itseand has left
behind several oxbows which have been filled in with sediment during flooding and
which provide wetland habitat for many species of birds and fish.



d. Historical Ecosystems &fps

Donahoo Tract Historical Ecosystems Map (1930s imagery)
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e. Current Conditionsand Site Usage

For the restoration to be successful it is helpful to understand the current use and
conditions of the site. Starting restoration work without understanding the current conditions can
lead to taking unnecessary stepd agmnoring needed work. In short, the current conditions
dictate what work is necessary for the ecosystem to be restored. Thus, the restoration begins with
an understanding of the current state of the ecosystems.

The current native prairie is located io, 2J and 2l(Map 1-2 Pages 223). It contains
some problem areas such as invasive species which are colonizing and encroaching upon prairie
remnants and surrounding grasslands. Lack of plant diversity in remnants and surrounding
grasslands is also trbling. Prairie remnants covesmall area compared the historical range
on the property. The native prairie has also been overrambgthbromegrasswhich was
likely seededo support grazingy domestic livestock

The existing condition of the upland forest presents various opportunities and challenges.
One problem is the encroaching red cedar population. Another problem is the erosion that occurs
in many of the ravines that the upland forest inhabits. In some afpiland forest there are other
invasivespecies in the understorfhere are also areas of dumping and other rubbish which need
to be taken care of. The 1930 photo shows that only selntiimap 1 page 223} true upland
forest and the rest of the forestascould potentiallypberemoved andurned back into prairie.

The existing conditiomf the oak savannecosystem psentsseveralbpportunitiesand
challenges. Oak savanremnantson the Donahoo tract are very split upheycan be foundn
sectimns2d, 2e,2g,2h,2m and 20 of mafddage23). These remnargectiors of oak savannare
primecandidates for restoratioBomeof the existingproblems are invasive specisd a lack
of fire and grazing (disturbancd)heunderstory in th@ak savanmahas beeonvergrown ly
smooth bromegrass most areasThe brome grass was likely planted to support the cattle that
historically grazed the property.

The pond was created lay earthen dam that blocked the flow of a small stream. The
pond is 24,000 square feet (.56 acres) and has a maximum depth of 14 feet. The pond is
inhabited by green sunfishepomis cyanelluand largemouth baddicropterus salmoides'he
berm itself hagxperienced erosion at the site of the spillway and the back side seems to be
undergoing some sliding which could compromise the pond.

The floodplain forest is comprised mostly of older silver maples and cottonwood with a
few green ashes. The trees ardely spaced with little understory growth. The areas where the
trees do not create shade are dominkate@ed canary grass. Judging from the fact that there are
few younger trees it seems that there is little new growth. The Little Sioux River also runs
through the property with flooding being a frequent occurrence leaving behind sediment when
the river recedes. There is significant channelization causing steep riverbanks and erosion along
the path of the river.

There is evidence of at least 4 oxbotisee of which appear to be partially functional
and hold at least some water after the river floods. The oxbows vary in size and depth with
increased sedimentation in some. In a few of the oxbows there is standing vegetation, mostly
reed canary grass. wof the oxbows have bacompletely filled in with sediment and no
longer hold water. The other oxbows have partial sedimentation which has réukicedpacity
to hold water after flooding events.

The buildingsiteis located irka(Map 2 Page 23his site contains an old cattle shed and
other structures that are in serious disrepair, as well as other rubbish that poses a danger to

12



people and potentially wildlife if not removed. There are also three uncapped wells that need to
be Bken care of immediately. The site is primarily vegetated by woody species and has
experienced high levels of disturbance. There is also extensive, ongoing soil erosion due to
culvert failure.

The Donahoo tract has not been used for agriculture for mmagstl four to five years.
Cropland has been left fallow which has allowed for the establishment of weedy and invasive
plant species. Invasive species have been introduced to almost every ecosystem due to human
activities as well as the lack of grazing dimd. Red cedars are threatenihg prairie, oak
savannas, and upland foresbsystemsThe pond on the tract has been stocked in the past with
green sunfish Liepomis cyanellusand therevasa large population of these fish still in pond as
of April 16, 2019.
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Sources; Esri, HERE,

Garmin, Intermap, increment P Corp,, GEBCO, USGS, FAQ, NPS, NR!
China (Hong Kong), (c) OpenStreetMap contributars, and the GISg

Donahoo Tract Land Cover Map
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2018 Aerial Map
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Ecosystem Maps
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Donahoo Tract Wells and Debris Locations 2018

Donahoo Tract Wells and Debris Locations 2018
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Pond Contour Map

Donahoo Tract Aerial Imagery 2018 (South)




Potos
' 5to 10

10 to 15

X Maximum
Depth 14 ft.

All Values In Ft Y

Il. Project Summary

a. Problem Statement

Likemosto f | tamdscépgthe Donahoo tract has belesavilyimpacted by
agriculturalactivities In places where there was once prairie, full of different species of grasses
and forbs, smooth bromegrass and eastern red cedars now cover the hills. Cedars have
surrounded large oak trees in parts of the savannahs and suppress the undergrowth which is vital
to the ecosystem. Upland forests found throughout the property are now home to invasive
species whicldisplace native species amhke movement for people aadimal species
difficult. Oxbows have been filled with sediment due to the constant flooding which is common
for areas near the Little Sioux River. Floodplain forests have become overrun by reed canary
grass making it difficult for younger trees toecone establishedHowever, there are a few
places in which prairie ecosystems have survived and oak savannahs have remained free of the
invasive cedars. These remnants give us hope for the future of the property and its restoration.

b. Mission Statement

Preserve, restore, and increase the resilience of remnant and degraded ecosystems to promote
wildlife habitat, community partnerships, and opportunities for recreation and education.

2€



c. Stakeholder Desires

The lowa Natural Heritage Foundation fundee #lcquisition of the Donahoo tract with
the help and support of several public and private organizations who hope to utilize the site in
different ways. A unique aspect of the tract is its location in two counties. The opportunity for
collaboration and shead objectives/goals between the Clay County and Buena Vista County
Conservation Boards will be beneficial in management of this site. A meeting with stakeholders
allowed us to determine the differetgsired outcome®r the tract. Stakeholders want
mana@ment activities that will involve the reduction of invasive species, restoration of habitat,
and increased opportunities for hunting and recreation. The priority invasive species to remove
are eastern red cedars and reed canary grass. There was adediire regime, grazingnd
other activities to promote native species. Several stakeholders also expressed the importance of
recreational and educational activities to encourage public usage of the tract. Restoration of all
ecosystems will increase wlife populations allowing hunting, fishing, and education to occur.
They would also like to limit the number of trails and instead use firebreaks as trails. It was also
expressed that two parking Igtmeon the eassideandanother on thaves) would be useful for
public accessandfor maintenanc@urposes

d. Permitsand Easements

An ammonia pipeline rurthrough the propertin a northsouth direction just west tfie
pond(map, p. 18)Becausehe lineis within 100 fe€ of the pondit may be necessaty obtain
apermit in order to reconstruct tkdam for thgpond. Permits may also be necessary in the
process of excavatirand restoringgxbows.

Easements may be needed to access the north side of the property as there is currently no
good access point.

e. Leitbild Model

Planning a restoration project begins with visualizing the ideal outcome for the
restoration site. The Lietbild model is a ttlwat analyzes the current ecological conditions and
stakeholder desires to suggest the idyllic outcome for the site if there were no limitations or
constraints. The Leitbild model can then be used to guide and inform realistic goal setting.

The ideal codition for this property is the complete removal of all invasive species to
promote native species richness and diversity. Eastern red cedar, reed canary grass, Japanese
Barberry and smooth bromegrass are the major invasive species present on this property
Removal of these species will promote the reestablishment of diverse native plant communities
and improve wildlife habitat. Improvement of ecosystem quality and functioning should be the
management priority, but these improvements should increase agpestior human
recreation. This property is best suited for hunthiging, fishing and birdwatchingctivities
andcan also be utilized for education.

The Leitbild model envisions restoring the majority of the habitats on the property to
their dynamicpre-European or original states. Contained within the property are exceptional
remnant prairie and oak savanna. Both of these habitats are incredibly threatened due to habitat
destruction and land conversion. Promoting oak savanna would involve woddlamdd,
improving herbaceous undergrowth, and reintroducing disturbance. Promoting native prairie
would involve reintroducing disturbances such as fire and grazing to promote native species.
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Additionally, each habitat would benefit from seeding and pigrnof native species which
would increase plant diversity and increase the amount of pollinator habitat available.

Floodplain forests were scarce in {ifaropean times and instead consisted of a mix of
prairie and oak savanna ecosystems. Due to moreeine§ooding the ideal restored condition
of the floodplain forest would consist of buffer systems with trees, shrubs, and gnasses
would promote wildlife habitats as well as regulate water temperatures. Planting seedlings in the
floodplain would provile successional species to take the place of older trees. Structures would
be placed in certain locations to protect seedlings from recurrent floods. Excavation and removal
of sediment would allow the reformation of previous oxbows providing wildlife &ihitd
redueng nutrient flow into the river.

The ideal condition envisioned for the building site combines an ecological and human
perspective. In terms of an ecological perspective the ideal restored condition would involve the
complete removal of all modern human artifacts, planting and seediug spécies after the
invasive species have been removed, and permanent erosion control. From a human perspective
the ideal condition for this area would include removal of hazardous materials, capping of wells
and pipe access points, installation of &jpey lot and other infrastructure, and the creation of
firebreaks to provide access to the rest of the property.

Public involvement and educational and recreational activities including hunting, fishing,
and hiking would be possible using trails that vaochuse little disturbance to the land. The
pond would provide an ideal habitat for a variety of fish species as well as aquatic vegetation to
promote fishing by the public. The restored ecosystems and habitats would promote wildlife
activity, which wouldbe attractive tdwunterspird watchershikers, and photographeiSeveral
points of access with parking lots would increase the ease of entering the property and give
access to the different ecosystems present on the land. A boawmahgpLittle SiouxRiver
would provide access for recreatamctivities

lll. Implementation by Habitat
a. Prairie Remnants
i. Habitat Description

Prairie remnants are fragments of the o
landscape. Prairie remnaiiave not been tilled or altered in a significant way and
contain native prairie plant communities.
are left intact. Because this ecosystem is so rare, it is vital that we protect and restore it
( Ho u s e ag prairies lre bemdthreatened by invasive species encroachment
throughout the state.

Prairie plant communities typically consist of about 60% grasses, 35% forbs, and
5% shrubsby to biomass. Some of the common prairie plants found in these remnants
include big and little bluestem, Indian grass, switch grass, common milkweed, leadplant,
gray-headed coneflowegndhoary vervain (Tallgrass Prairie).

Prairie remnants are valuable biological, cultural, and ecological areas. They can
contain rare and threatted species withnusualgenetic traits or adaptations. The prairies
of lowa provide areas for recreation for many people with different interests. Invasive
species, primarily smooth brogmassand eastern red cedar, are making their way into
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the prairie emnants and taking over the small area that the native species have left. This
is a common problem for many prairies in the region and it must be addressed before
more of our remnant prairie is gone forever.

The highquality prairie remnants on this prapeare located on a hill north of
the building sit§ 10, map 1 pg. 2R along the steep edges of the pond (2jpp 2 pg.
23), and across the road in the SE corner of the pro&stynap 2 pg. 28 The high
guality remnants make up a very small patage of the historical range of prairie on the
property. There arapproximately8.6 acresof remnant prairie. There are several prairie
areas that are extensively colonizedshyoothbromegrass but still have many native
species present. If the invasive species are controlled, these sections have a good chance
of coming back as quality prairie

ii. Reference Site

Christiansen Area/Vaudt Prope®6534601 Martin Access Rd, Cherokee, IA 51012,
42°51'08.8"N 95°27'20.7"W)

The tallgrass prairie located on this site provides a good reference site for the
remnant prairie located on the Donafloact. These sites are near each other and
therefore would have had similar historical disturbances and similar plant species
composition.

[The Bertram reservation woultka good reference site, but there is not a species list
compiled for the propertyf this site is ever assessed and a species list is made, then it
could be used as a reference site.]

iii. Objectives and Procedures
Objective 1: Establish a regular prescribed fire regime.

Procedures:Divide the prairie/brome grassland into 3 manageable burn parcels
and begin a rotational burning pattern. Firebreaks must be established and mown
to separate the prairie into smaller, easily manageable burn units. Sedpgap 3
24)for a visual of the bur regime and firebreaks. Burning should occur every 3
years alternating between parcels and seasons to encourage diversity. For the first
several years, the burn should take place in the late spring to help control smooth
brome. No more than 1/3 of theapre remnants on the property should be burned

in one year. (Shirley).

Justification: Regular burns are a natural part of the prairie ecosystem. Smaller
burn parcels are easier to manage with a small crew and are safer. Only burning a
certain percent ahe remnant prairie is essential so that rare or sensitive insects
and other invertebrates do not lose all their habitat at one time (Shirley). Late
spring burns have historically been used to suppress cool season grasses such as
smooth brome.



Objective 2: Removemost of theeastern red cedars to allow prairie remnants to
reestablish themselves.

Procedures:Mechanically remove cedars that do not burn in prescribed burns.
Cedars in and around remnant prairies should be identified and removed in the
first couple years so that the prairie has more area to expand into. This task should
begin in areas that have recently been burned but can be carried out in other areas
as well. There will need to be continued monitoring for regrowth after an area is
clear ofmost cedars. Cedars were historically present in this area so not all of

them must be removed. A small percentage can be left to provide habitat.

Justification: Removal of cedars removes the suppressive canopy and allows
prairie plants to become estabksl. This also prepares the area for a more
successful prescribed burn.

Objective 3: Grazing.

Procedures:Use cattle to establish a historical grazing disturbance on the prairie.
Exterior barbed or electric wire fence would have to be repaired or replaced in
many areas. If a regular burn regime is in place, internal fencing may not be
needed as the cattle Wjraze most heavily on the most recently burned areas
(Fuhlendorf, et al. 2004). This objective should be implemented once objectives
1-3 have had significant progress made on them. Evaluate species composition
every 3 years to determine the effect grgasihaving on the plant community.

Justification: Grazing disturbance by large herbivores is a natural part of a
healthy prairie. Grazing has a similar effect as mowing and would be more
effective on the steep slopes found on this property. This nalistaibance
would promote greater diversity and resilience of native prairie species.

iv. Aftercare

Adaptive management will be needed. Data will need to be collected and
analyzed to determine what steps to take next. Regular rotational burning will be needed
to reduce the impact of invasive species. Species countber datshould becollected
after3 to 5 yearso determinéhow succestl the management practices have been, and
if changes need to be made

b. Smooth Brome é&minated Grassland
i. Habitat Description

Smooth bromgrass(Bromus inermigsis a cool season perennial grass native to
muchof Europe. Brought to the United States in the late 1800s, smooth brome has
become naturalized across North America. Smooth brome was introduced as a candidate
for livestock feed on rangeland and farmland, and eventually displaced native grasses in
many pairie remnants. The grass is considered an invasive species by restoration
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ecologists. The grass is drought tolerant and tends to establish quickly in new habitats
preventing other more desirable species from flourishing (Salesif@ponahoo tract
has Z.29 acres of smooth brome dominated grasslands making it a definite concern. This
ecosystem can be lated on map 1 (points 1m and 1l, pg. @&y map 2 (point 2¢g.
23).

Easterrredcedars are also becomit@p numerousn the grasslandl ounger
treescan be found that stand 3 ft. tall avider ones are up &6 fttall. Specific locations
in which the eastern red cedars are exceptionally dense are noted on the eastern red cedar
density mafdpg. 15) It is notable that the Eastern Red Cedar is a@apecies to lowa.
Therefore, complete eradication is not a specific goal. However, the population should be
contained in designated areas.

ii. Reference Site

Christiansen Area/Vaudt Property
(46534601 Martin Access Rd, Cherokee, 1A 51012,
42°51'08.8"N 95°27'20.7"W)

[See OPrairie Remnantoé for more informati on
iii. Objectives and Procedures

Objective 1: Use prescribed burns to suppress invaspexies currently competing with
native prairie species

Procedure: The most recent prescribed burn on the Donahoo Tract, relative to the
creation of this plan, was conducted on April 9, 2E&e map 3pg. 23)for

visual description of the burrea Prescribed burns, with the goal of suppressing
smooth bromgrass, should be conducted in mid to late spring. As seen on map 3
(pg. 23) the property has been divided into three parts which should be burned in
athree yearotation. As the smooth brome plamansfers resourcésom its roots

to the upper parts ofe plantin the springit becomes vulnerable to fire damage.

By burning in the spring, native prairie plants are given the competitive advantage
and have the chance to get ahead ostheothbromegrass(Salesman)

Justification: Fire was an importantsturbance event in North American prairies
before the land was converted to agricultural use. Native plants have had the
opportunity to evolve with fire, while smooth brome has not evolved with fire in
the same way (Salesman). It is important to burat@ $pring, however, as a burn
that occurs too early may not remove the growth point of smooth brome allowing
for rapid resurgence after a burn. Professionals suggest burning smooth brome
when it is at boot height to help get rid of the tillers and the/rgoint (Bahm).

Objective 2: Use herbicides tmanagenvasives peci es t hat arendt r es
prescribedire.
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Procedure: If there are no desirable species preseatportion of the grassland

a mixture of sulfosulfuron and glyphosate should B=lus suppress smooth

brome. Some areas dominated by smooth brome may contain pockets of desired
native forbs which would be best treated with clethodim, a grass selective
herbicide.

In order to effectively prep the site for the reintroduction of natieeisg,
there will need to be several herbicide treatments. In June following a mid to late
Spring burn, the first herbicide treatment should be applied. In October of the
same year, a second herbicide treatment should be applied.;(Baliams
2018

Justification: A 2011 study showed that these chemicals were effective for this
task (Bahm)It was also shown that native plant response to pesticide application
varied, but a planting 2 to 3 weeks after application usually allowed for successful
native plant establishment (Bahm).

Objective 3: Greatly reduce Eastern Red Cedar population tevallative prairie species
to flourish.

Procedure: Easterrredcedars are present in many areas throughout the
grassland. The height of these can range from 3 ft to approximately 25 ft. The
recommendation for these is to first observe the effects of gnddsianing on

them and then go through and remove the remaining cedars using chainsaws or
perhaps a branch clipper for the smaller trees. (Verbal recommendation from Dr.
Yari Johnson of the University of Wiscondtatteville.)

Justification: Eastern rededar has spread aggressively in poorly managed
rangeland due to the lack of prescribed burning. The shade the trees create
prevents the growth of native prairie grass and forbs. Additionally, research has
shown that red cedar is a dominant factor in disiplg grassland birds and
songbirds from native prairie and as few as three red cedar per acre will displace
some birds (prairie chickens) from their habitat. Red cedars can provide some
value to wildlife but the value is generally not unique and can bftemlfilled by
other vegetation (Natural)

Objective 4 Reintroduction of native prairie plants.

Procedure: A no-till drill designed for native prairie sesdrcecommended for the
reintroduction of prairie plant. Tke drillsplant seed in rows by opieig a
shallow groove in the soil, which causes only minimal soil disturbance. Seeds
should be planted at a depth between 1/8 and 1/4 inch below the soil surface.
(Shirley 1994 p. 152)

The AMi xed Height Prairie Seed Mixo
recomnended. This mix contains 28 wildflower species which make up 51% of
the mix and 7 grass species which make up 49% of the mix. This mix is perfect
for the hills on the Donahoo tract as they remain dry being higher in elevation and
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bei ng ex po srengwinds. If & differandmsix issdesired, Prairie Moon
Nursery has custom mix options available. However, a mix simildetone
mentionedabove or one which includes species native to lowa grasslands is
recommended (What)

Justification: Prairies whith once covered lowa consisted of 60 percent grass, 35
percent forbs, and 5 percent shrubs on average. Within these percentages, there is
agreat diversity of species. For example, 72 different species of grasses can be
seen in lowa prairies (Thompson 199210).

iv. Monitoring Progress

The property should be assessed at least twice during the summer (June and
August) in order t@ccurately determinioral compositionWe recommend thahée
lowa Roadside Managefi®om Clay and Buena Visteounties condudhis assessment.

v. Aftercare

A threeyear rotation (as described in map 3) of prescribed burning will be
necessary to suppress competitive invasive grass species and woody species. The success
of the reintroduction of native prairie spes should be determined by site assessment
conducted by the lowa Roadside Manadems Clay and Buena Vista counties

c. Upland Forest
i. Habitat Description

Upland forest is characterized as a forest that has fifty tdthondred percent
canopy cover and includes key upland forest speSmme examples of these species are
oak, basswoodelm, ash,walnut, andnaple species. Upland forest is an important
ecosystem in that it creates healthy soil and water. Healthy soil and water basmegts |
and nonrliving components othe upland forest and neighboring ecosystems. Upland
forests tend to occur on relatively moist, yet wkthined upland. They are also more
likely to occur on north and east facing slopes and on upper terrace levedsuim st
valleys(Thompson Apfelbaun).

Often healthy upland forests contain multiple levels of canopy cover. The
hardwood species such as oak and basswood often make up the upper canopy of upland
forest. Understory trees that grow beneath the canopy magéichnwood, maple
saplings, and elnGroundlayer vegetatiomay include sedgegmck-in-the-pulpit, and
wildflowers (Thompson Apfelbaun).

At the Donahoo propertyhereis oneparcel ofuplandforest.lt on the north side
of the ridgethat runs east/west jusbrth of the building siteThis parcelcan be clearly
di stinguished on @Eh®IN)193006s i magery map



ii. Reference Site

Wanata State Pafd25" Ave, Peterson, |A 5104%2°54'40.5"N 95°20'18.2"\V
is very close to the @hahoo property and is a great refereiocevhat ahealthyupland
forestin this part of lowa should look likd he southern edge of the park contains the
best example of upland forest. Ttenopyunderstory and ground level vegetation afe
a good regrence for a native upland forest ecosystem.

iii. Objectives and Procedures
Objective 1: Remove cedars
Procedure: Remove cedars using mechanical methods.

Justification: Clearing out the cedar trees will clear out the understory of the
upland forestsThis will allow for more sunlight to get through the canopy to the
ground angrovide more water for vegetation in the area.

Objective 2: Remove nonnative shrubs awdodyvines

Procedure: Cut down nonnative and invasive shrubs and woody vines such as
Japanesbarberry(Berberis thunberg)i The best way to removapanese
barberryis by cutting or trimming down the growth and then applying herbicide.
Glyphosate can be us&ut must be used carefully around desired foli@geer
herbicide applicatiomptions ardDicamba triclopyr, and 24,D. The most

effective time to trealapanesbarberry is in late Augugir early Septembeimhe
estimated cost to have a crew come @amove the Japanebarberryis about
$4000(Abbey)

Justification: Nonnative shrubs andoody vinesoften have shallow root
systemsintroducing natives back to the upland forest will alfowa deeper root
structurethat will reduce erosion.

Objective 3: Reestablismative understory and ground level vegetation

Procedure: Native plants can be seededatefall (November) by broadcasting
seedthroughout the forest floor. There are some native spesesiningin the
upland forest on the Donahoo trdmiit they are nodsabundant as they should
be Native species that remain incluaeéhite troutlily, bloodroot, Virginia
waterleafDu t ¢ h nba n ® ¢ h e sladdedsaeetacely andbedstraw There
arecool season grasses starting to gnowome places. Intentional seeding of
native woodland species may limit the spread of these grassediady
woodland seed mix from Prairie Moon Nursepsts about $1400 per acre. At 4
acres of upland forest thisnaunts to $600.
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Justification: Withoutan increased presence of native species at the ground and
understory level, thdynamics of the upland forest will begin to shift. Thick
understorygrowth couldinterfere with the recruitment @iverstory trees siicas

red oak.The loss of ground level vegetation to cool season grasses could
substantiallydecreas@lantdiversity.

iv. Aftercare

Upland forest should be monitored to prevent the introduction of other invasive
species. Monitoring tree stand healtlaliso important for detecting diseases or pests that
may be affecting the health of the forests.

d. Successional Forest
i. Habitat Description

Successional Foreat the Donahoo trac$ characterized as tlggowth of tree
stands postEuropearsettlementSuccessional foresgt this area will function similarly to
upland forst. Treesmay have been allowed to grow because of the absefice of the
introduction of more species to the area throdglopearcontact. Common tree species
in this area includblack walnut,ash,and other possettlement introduced species
(Nelson)

The ravine above the pond canitbentified assuccessiondbrest. There is also a
large patch of trees that is growing in the Saugtbt corner of the property. These two
sites are noforest ecosystermsn the 1930 mafpg. 310), but the early growth of these
stands is visible

ii. Reference Site
See Upland Forest Reference Site
ili. Objectives and Procedures

Since successional forest is not the natural or original ecosystem for this property we
suggest three different options for restoration.

Option 1: Treat as Upland Forest

Procedure: Leave successional foraatplace. The successional forest has
similar problems as thaplandforest areas. The same procedures should be used in the
successional forest as the upland forest as they also share the same issues.

Justification: Climate change and other factors may have altered the
environmental conditions, maidg upland forest the preferred ecosystem on these
sites.



Option 2: Restore to historical caiition

Procedure: Remove successional foref®Restoring to historicatonditionwould
requirethe removal of trees frothese areas. There is a total of about 13.5 acres
of successional forest the ravine above the pond and the SW corner of the
property.Clearinglandwould cost$3,000 to $6,000 dollars per acifethe work

was done by a hired crew.

Justification: This course of action isonsistent with a full restoration of the
ecosystems on the Donahoo property.

Option 3: Cleartreesnearremnantak savanngparcels
Procedure: Clear areas of successional forest near oak savanna growth.

Justification: There are awes of successional forest that are encroaching on areas
of oak savanna. Mechanical removal near oaks would be prescribed to allow
maximum sunlight and water availability for the native oak savanna ecosystems.

iii. Aftercare

See Upland Forest aftercare

e.Oak Savanna
i. Habitat Description

Bur Oak Savanna is a unique ecosystem and is typically found where land has not
been farmed but has been used for grazing or been left unto@hedarge scal€ak
savannaanbe defined as a large area of either white or bur oak trees which ardysparse
placedand whose understory consists of native famdgrassegUS. Fish and Wildlife)

On the Donahoo tracth¢ native specias this ecosystem includgur Oak, Big
Bluestem, Indian Grass, anthnynative forbs.

According totheU.S Fish and Wildfe Service Oak savannas are a fire
dependent ecosysteniistorically fires were startetly either lighting or human activity.

Fire is crucial for this habited because it keeps out invasive woody species as well as
returning nutrients to theoil.

ii. Reference Site

For the Oak Savanna reference site, we have selihetedtle Sioux Wildlife
Area in Clay CountfLittle Sioux Wildlife Management Area, Greenville, IA
5134343°02'38.5"N 95°03'34.9"W) This siteis locatednortheast of the Donahoo
property. Restoration of this siteras stated in 2011 and iengoing Unfortunately, his
site does have a complete speciesykst
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iii. Objectives andProcedures

The desired conditions for the oak savannah would be to completebyve existing
invasive species as well as setting in place a burn plan to help managethieenlong
term Prescribed firavill protect the savanna from invasive species stirdulate the
growth of native plantgJ.S Fish and Wild life).

Objective 1: Remove alunwantedvoody species (Completed year 1)

Procedure/Justification: Removing allinvasivewoody species ithe Oak

savanna section should be the top priority for this ecosystem. This indudlés

not limited tq theEastern rededar. Cedarsan be removed mechanically (chain
saw) as well as with prescribed burns for smaller cedars (U.S Fish and Wildlife).

Objective 2: Removing of nonnative plaritgasseg¢Completedyear 2)

Procedure/Justification: Removing nonnative plants can be dogéand,or
usingother methods such as heavy machinery. This should be accomplished
every summer wire there is an abundance of nonnative plants in the Oak
Savanna area8¢€lwin Conservancy).

Objective 3: Prescribed firdor OakSavannas

Procedure/Justification: An Oak Savanna should be burned evebyy2arsBy
following the burn plan oiMap 3(Page 2Bthis will beaccomplished With the
introduction of fire invasive woody speciasill be keptat bay The oakswith
theirthick bark will be able to withstand the fire.

Objective 4: Reseding of the Oak SavannasderstoryCompletein Year 2)

Procedure/Justification: A healthyOak Savannanderstoy shouldcontain a
diverse sebf native plantsCurrently, howevertheunderstoy is dominated by
smoothbromegrassTlhe savannainderstoy should be seestito amixture of
wildflowers (forbs) andhative grasse@NRCSMissoui). Savanna seed mixes
can be obtained from Prairie Moon Nursery, lon Exckaagd other suppliers.

iv. Aftercare

The oak savanna should be monitored for invasive species infestation. If an invasive
species is spotted, it should be remoasdoon as possibl€ontinue to follow the burn
plan with the Oak Savannas as showMap 3 to prevent woody speciegadinly eastern
redcedars) from returning (U.S Fish and Wildlife).



f. Pond
I. Habitat Description

The Donahodractpond is a mammade aquascape, likely constructed for
recreationapurposs. Man-made ponds are difficult to defime they vary greatly in their
value to natue. Small ponds quickly disappedue to rapid vegetatiogrowthand debris
filling them in. Ponds with shallow vernal pools and gradual banks possess natural
aguaticvaluefor native species, hosting amphibians and dragonfliegsh support
populations opredatory fishThe pond on th®onahoaracthas great potentiagjiven
its maximumdepth of 14 ftalong with several wetlangrasses inhabiting the ponds
edge.This sitecould prove valuable for recreatia@mncouraging people who like to fish to
visit thessite

ii. Reference Site

As this is a maimade pond, there is no reference site needgdit
reconstrudbn ofthe pond. However, it is important to take into account the surrounding
vegetation and wildlife when considering what actions should be taken. Generally,
providingmore sheltefor small fishand redumg predatory fismmumbers willresult in
enhancedhaive speciediodiversity.

Due to the ponddbs shall ow naturte and su
potential to be high in nitrogen and phosphor@ar sampling showddw levelsof
ammonian the pondputsignificantinputs of nitratenitrogenenteringthe pond from the
west inlet streanfAppendix, p. 69)Turbid, brown water that is easily stirred up exists
along the shoreline and may induce algal growth.

iii. Objectives and Procedures

Objective 1: Prevent Erosion
Procedure/Justification: To meet this objectivenative wetland grassesuld be
used tostabilize shorelines. Biodegradalslgconutfiber can be used to initially
prevent erosion before the grasses become established. This would hefgwith
aesthetis, serve as an additional habitat, and require little further maintenance.

Objective 2: Install an Aerator
Procedure/Justification: Because of the desire for recreation, aeration may be
considered to add oxygen to the watduom. This will also prevenfish kills
during the winter, reducing the need for constant stocking, as well as increasing
decomposition, further reducing sedimentation and the threat of the pond filling
in.

Objective 3: Aquatic Plant Control
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Procedure/Justification: Aquatic plantgrowthcanbe regulated by seasonal
changes in water leveldNith good managemenglant growth cameduce overall
nutrientlevelswithin the pond.

Objective 4: Reconstruct the Berm

Procedure/Justification: The collapse of this berm would mean ttrere would

be no more pond, and the remaining water and fish would wash out into the
agricultural fields below. Therefore, it is of the utmost importance to reconstruct
this berm with solid materialsddat least one outlet pipe that will assist in
regulaing thewater leve$, and add an overflow structubeat can safely route

flood waters around the daihhere are several options to reconstruct and
reinforce the pond, and with research and pogsitd assistance ofcavil

engineer, should be completedgickly and effectively.

iv. Aftercare

Aftercare is necessary for mamade ponds, as they were not created naturally.
The aftercare necessary is the maintenance of the berm, removal of sgditoeking
of fish, and removal of invasive plaahd animakpeciesLong-term, rerouting thénlet
streamshrough a wood chip bioreactor would reduce nitrate inputs into the pond, and
improve water quality.

g. Floodplains
i. Description

The floodplains make up a dynamic system that consists ahi@im ecosystems:
floodplain forest and riparian grassland. Over time, r@agfloods can change the size
and composition of these ecosystems. Flexibility is crucial and necessary in the
floodplains. In order to account for this characteristic, smaleasan each ecosystem
will be the primary focus. This provides a starting point for restoration with potential for
expansion. It also reduces the risk of setbacks with flooding events and allows for natural
change within the floodplains.

h. Floodplain Forest
i. Habitat Description

Floodplain forests are the flat, broad, and-lgimg areas that cover the bottom of
river valleys. These pieces of land typically flood when a river or stream flows over its
banks, which is usually in the spring when thevenaelts or during periods of heavy
rainfall. With flooding waters, sediment and silt deposits occur as the floodwaters subside
and, because of this, i1tds important to es
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stabilize banks and prevent excessive erosipecies of trees that are tall with extensive,
shallow root systems that hold tightly to the soil mest desirable to stabilize river

banks. Examples of theaeecottonwood, silver maple, box elder, and black willdie
Donahodractmostly consist®f floodplain forests near the Little Sioux River on the
northern end of thegact

ii. Reference Site

The TNC Swamp White Oak Presel1€20 231st StMuscatine, |Aat
41°24'23.8"N 91°18'16.8"\s a reference that would prove useful in restoring the
floodplain to a preeuropean lowland oak savanna. This is located on the Cedar River in
Muscatine County. The current species composition of the floodplain forest for the
Donahoo tract is typical fanany sites along the river and is acceptable for this area.

iii. Objectives and Procedures

Objective 1: Large woody debris should be left in the riparian floodplain to promote
habitat and establishment of other floodplain t{@egpiatic Restoration)

Objective 2: Establish seedlings

Procedure: Large woody debris provides some shelter for species; however,
other structures may be necessary for additional successional tree establishment
Flooding events with moving debris can remove younger seedlinigsranent a
younger forest from establishing. Natural seeffegenerations the main goal

for the floodplain forest, however, planting seedlings is an opti@incan be used

if needed

Justification: Structures are needed to enable young seedliregtdblish and
allow the development of younger forests. Large woody debris provides this
naturally. Moving in additional structures would increase the opportunity for
successful seedlinggeneration

iv. Aftercare
Little maintenance is needed unlesis iletermined that additional seedling

establishment is needed.

i. Riparian Grassland

i. Habitat Description

Reed canary grass is a dominant, invasive species within the floodplain forest
which is of high concern. Currently it is themaryspecies present on the floodplain
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outcompetingative species. There are also deposits of sediment present from recent
flooding.

ii. Reference Site

The Nature Conser v(RatecsgnplA42°B2(02. MW Pr eser ve
95°19'24.8"W in northwestern Buendista County has nearly unaltered streambanks
that can be used as a reference in species composition and function for this property.
complete pecies list should be availadlem TNCin 2020.

iii. Objectives and Procedures
Objective 1: Eliminate Red Canary Grass.

Procedure Reed Canary Grass is an invasive thattten found in wetlands and
riverbanks in addition to other areas. Several mechanisms of control are available
for eradication of this species: mechanical, chemical pagstcribedurnng.
Mechanical removal using machinery may be necessary to remdhke all

rhizomes and seeds produdBche reed canary grass. This should be done in the
early spring to prevent the growth of the species. An area must be determined to
deposit the removed soil and debris (Wold 2019). Due to the potential difficulty
of importing machinery to the floodplain other techniques wdiliiely provide a

more ideal solution. Chemical spraying in addition to burning is the most
effective control. In the spring, when reed canary grass growth from the rhizome
or seed is evident, a glypbate solution mixed with a surfactant approved for
aguatic sites should be applied. In the late spring, the area should be burned. If
there is additional growth in the summer anotienbicide application and/or

burn may be necessary in the fall (Chmielenvz011).

Glyphosate provides a good chemical control option along with an aquatic
approved surfactant for use in wetland areas. To bgincontrol should be
applied to the fcre area in section {Ecosystems Map 1, pglR This area will
provide a starting point from which further reed canary grass removal can occur.
The south side is easier to access and should be treated first in increments
determined byersonnel from each countgeed canary grass removal should
beginin 2020, however, due to unpredictable floodingtimeline will need to be
flexible. Ideally the treatment would take around 5 years for complete removal
(Wisconsin). Glyphosate 5.4 Aquatic Herbicide surfactant costs $65/gallon or
$795/ 30gallon drum acording to Pest and Lawn Solutions. One gallon will treat
about 0.75 acres. hifps://www.solutionsstores.com/glyphos&td-aquatic
herbicide? CAWELAID=120308880000000021&gclid=EAlalQobChMI9bX_s
KF4qglVIozIChOtVWBCEAKYASABEQLYfPD BwB. With 34.2 acres of land to
treat, roughly 45 gallons of glyphosate is needed to treat the entiiamipar
grassland. However, the land area should be divided into smaller segments for
treatment to reduce risk.
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Justification: Eradicating reed canary grass promotes the growth of native
species and promotes diversity in the floodplain.

Objective 2: Reestalish native grassland species

Procedure: Seeding should be carried out very soon after removal of reed canary
grass (Wold 2019). Bare ground should be seeded with 7 to 10 pounds/acre. This
should be done with a seed mix containing a variety of nateeep (Wisconsin
2009). Some good replacemefdsreed canary grass include Canada Bluejoint

and Dropping Sedge (Chmielewski 2011). Plugs and grasses should be seeded in
the spring and forbs and sedges in the fall or winter (Wisconsin 2009).

Section 1en the south side of the Bv(Ecosystems Map 1, pglPprovides an

area with relatively easy access for reed canary grass removal. This area is about
5 acres. The CP23 Flood prone/wet 30/10 seed mix from Allendan Seed Company
priced at $108/acre is a g option for reseeding

(https://www.allendanseed.conlt has a variety of grasses, sedges, and other
plants. Other seed companies like Prairie Moon Nursery could also provide
additional options, howeveare more expensive. Because of the risk of flooding

and set backin reed canary grass removal, a cheaper seed mix is preferred.

Justification: Replacing reed canary grass promotes native species and diversity
within the floodplain. A seed mix will enccagie diversity and replace tharrent
reed canary grassonoculture.

iv. Aftercare

Reed canary grass should be monitored and sprayed if there is evidence of new
growth. Spraying and burning must occur every year for up to three to five years or more.
Due to recurrent flooding, the control of this species will be difficult, thus maintenance is
crucial to reduce the prevalence of the species.

J. River
i. Habitat Description

Rivers are naturally flowing watercourses that flow towards, and eventually
empty into, an ocean, sea, lake, or another body of water. In more unusual cases, rivers
flow into the ground and dry out before reaching a body of wateh recurrent
flooding,i t 6s | mperative that restoration met ho:
forests to prevent erosion and stabilize the river bartke Little Sioux Rver runs
through the Clay County portion of the Donahoo tract.

ii. Objectives and Procedures


https://www.allendanseed.com/

Objective 1:Reduce runoff entering the river.

Agricultural operations can easily contribute to nutrient pollution when not properly
managed. Fertilizers and manure are the main sources, and when these pollutants interact
with water, it can have a negative impan the water quality.

Procedure Collaborating with albf thepeople and organizations who have a
direct effect on the entire watershed is vital to reducing runoff. The most
significant method for controlling nutrient pollution is applying fertilizershe
proper amount, at the right time of year, and with the right method (The Sources
and Solutions: Agriculture). Using controlleelease fertilizers delays the
availability of nutrients for plant uptake after application and controls nutrient
releaseover time which is one option for controlled fertilizer methods (Buechel).
The Donahoo tract is surrounded by agricultural operations and includes known
runoff locations. The main source of runoff comes from a highly eroded bank on
the river on the soutbastern end of the tract.

Establishing cover crops and buffer zones also helps reduce runoff that enters the
river by acting as a flexible wall between fields and bodies of water (The Sources
and Solutions: Agriculture). However, this might not be a desnaethod for

farmers who aim to use all available land for strictly agricultural uses. If this route
is chosen by farmers, cover crops need to be established between the fields and
river to ensure little to no pollution enters the river.

Objective 2: Reduce erosion and stabilize riverbanks

Procedure Soil samples should be taken along the riverbank in order to
determine soil composition. A reliable method for collecting soil samples is the
soil-coring deviceor anauger Things like total metals, totakrganic carbon,

percent moisturegndgrain size can be determined from these samples
(MacDonald2013) This should be done before seedling establishment efforts.
This will provide more information for the possibility of vegetative species
establishmentlang the river bank as frequent flooding changes soil composition.

Seedlings can then be planted and established according to soil composition. To
make this process manageable, areas where the river curves and causes the most
erosion will be focused onhis includes areas 1g and 1b on the north riverbanks
and areas le and 1a on toeth riverbanks (Ecosystems Map 1, pd).2

Establishment of root systems once the seedlings mature will reduce erosion and
prevent the river from channelizifigrther. Section 1a on the south side of the

river has steep banks and may provide the best option for initial erosion control as
several trees are already present in this @easystems Map 1, pglR

Excavation of riverbanks to reduce the chanadiin of the river may be

necessary to allow the river to reach the floodplain more easily and reduce
channelizatiofWhy We Need to Restore FloodplainBecause this is more

-
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expensive, it should not be utilized right away, however, it is still mentiaseah
option.

Objective 3: Establish riparian buffer zones

Procedure: Two zones should be established for a buffer system. Zone 1 should
be at least 12 meters or about one third of the distance of the whole buffer. Trees
and shrubs should make up this zone beginning at the river channel. Tree and
shrub species already presen the property could comprise these buffers. Tree
species could include silver maple, green ash, willow, cottonwood, and oaks most
of which are already present. Shrubs could include wild plum, chokecherry, and
red osier dogwood. These species are reggnt on the current species list,
however, flexibility in shrubs would be possible. Zone 2 should start at the edge
of Zone 1 and have a composition of warm season grasses and forbs. It should be
anywhere from 6 to around 40 meters wide. Stiff stemmesbgsdike

switchgrass or cordgrass are useful for capturing and slowing down runoff from
agricultural fields (Lee 2003).

A well-developed buffer zoneould be most helpful along the north side of the
river in area 1b (refer to map on padg @here ageultural fields are in close
proximity to the river. An acre of land could be converted to this buffer system as
a research opportunity.

Justification: Excavation of riverbanks can reduce channelization and steep
riverbanks. Riparian buffer zones willdece sedimentation and nutrients from
entering the river. This will simultaneously reduce erosion along the riverbank
with the development of root systems in trees in Zone 1.

Objective 4: Survey mussels and other aquapecies in river

Procedure: Condict a mussel survey in this part of the river by 2021 to get a
complete species listVork with Mike Hawkins a fishery biologist with the
DNR, to see what mussel species are in the riwstall 2-3 riffles or other fish
habitat in the river by 2023 togrease mussel populat®fiowa DNR).

Justification: Part of the mussel lifecycle is dependent on certain fish species.

Once the species of mussel are identjfaattitionalhabitatcan be createfbr the
fish species that these muss##pend oro repoduce and grow successfully.

iv. Aftercare
Water quality of the Little Sioux river should be monitored mbnth ensure no

additional and/or previous agricultural runoff contributes to the river. In the event that
water quality shows a significant amount of nutrient pollution, the source of runoff needs
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to be identified in order to converse with the responsigtiealtural field owner. Soil

samples will be taken every year or after flooding before vegetative establishment efforts.
Tree species, shrubs, forbs, and grasses may need to be planted to maintain good buffer
systems.

k. Oxbovs
I. Habitat Description

An oxbow is a remnant of a river or stream curve/meander. Over time the river
cuts off the meander leaving a long narrow wetland. A healthy oxbow provides critical
habitat for many kinds of aquatic and avian creatures. The health of an oxbow depends on
theamount of sediments it holds. If there is too much sediment, then it begins to dry up
more frequently and no longer provides the necessary habitat for certain animals. Ideally
oxbows would have few trees around their edges to prevent leaves from aiccglerat
sediment deposits.

Currently there are several oxbowrs the Donahoo trathatcontain watefor at
least part of the year. These oxbdvese arangeof deptls and size. Some are present
for only a short time following a flood and thus need restoration. Others have at least
small part that holds water for an extended time following a flood, though whether they
hold water all year has yet to be determined and wouldndiepe the frequency of
rainfall and flooding.

ii. Reference Site

Bev and Dwight Ruttér sropertynearSpencer, |Aprovides a good reference site
(http://theprairieflower.con)/ In addition Karen Wilke with the Nature Conservarisy
aware ofa potential site in the Boone River WatersHheeen though the site might be a
little far away The Nature Conservancy has done a Istioéessfutestoratiorwork on
oxbows in the area

iii. Objectivesand Procedures
Objective 1: Excavate soil to historic riverbed depth

Procedure: By the end of 2022xcavate oxbovik on the south side of the
property (see map on pagé)2This will be roughly 200@ubic meters of soil.

The total estimate for the remad\wof the soilis about $10,000. The excess soil can
be placed on surrounding farmland with the permission of the far(ié\€)

By the end of 2028xbow1c on the north side of the propefsee map on page
21) should be excavated. This will be donehe same manner as the previous
oxbow. This will remove roughly 306ubic metes of soil. The cost will babout
$1,500 dollars(TNC)


http://theprairieflower.com/

Justification: Sediment has filled in the original stream channel reducing the
amount of water the area can hold. By exting the soil the oxbow will have the
potential to hold up to 250,000 gallons of floodwater.

Objective 2: Re-slope and reseed banks

Procedure: To help stabilize the new banks native plants can be seeded. The
plants would have to be resilient witie amount of flooding that takes place in
the area. The addition of the native plants will help to replace the reed canary
grass growing in the are@.NC)

iv. Aftercare

Oxbows require very little care once they are restored. Monitoring sftdse
would be needed to make sure water quality staysnitiie acceptable range. It would
also be beneficial to make sure that the banks are staying intact without encroachment
from reed canary grass.

[. Building Site
i. Site Description

The buildirg site is a unique area on the Donahoo property that does not clearly
fall into an ecological habitalt is located on the east side of County Road 13/125th
Avenue. Historically, this site was used for cattle. It appears there may have been a house
standng on the site at some point (prior to its use as a corral for cattle). The site sits in a
valley with hills to the north and south. The habitats surrounding the site are
predominantly prairie and upland woods. There are two buildings still startditicgare
in serious disrepair and should feenovedn light of public safety. In addition to the old
buildings, much of the site is covered in various forms of rubidsimahoo Tract Well
and Debris Locations 2018 Map, page. Z)ere are pieces of metal, glasand wood
with exposed nails scattered throughout the area. The majority of this rubbish has been
grown over by reed canary grass and other grasses making it difficult to see.

Multiple streams run from the west side of the road, under the road,randth
this part of the property. At some point
directed the water under the road and to a stréampresentdrainage issues have led to
significant erosion on the east side of the site. This site provadeable access to the
west sideof the property andvould bea primelocationfor a parking lot.

ii. Problems
The building site has four main issues that will need to be addressed to increase
the value of the area for wildlife and human recreation. The first issue that will need to be

addressed is the proper capping and marking of the uncapped well and thestwo pip
access points. The second issue that will need to be resolved is the removal of hazardous
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buildings and containment or removal of human rubbish that is scattered throughout the
site. Not all the buildings or rubbish need be removed, but the most upsigtitl
dangerous items should be removed. The third issue that must be addressed is controlling
the erosion that is being caused by the tile drainage pipe and groundwater seepage. Cole
Parmer Fluorescent Yellow/Green Dye Tracer was used to try and unddhstasource
of the water flow but our testing did not providey conclusive results. Approximately 7
mL were applied in three separate places as demonstrated on the map below. At Site 1 the
dye was applied in the stream right before a culvert. Aftelicagtion the dye ran directly
through the culvert. At Site 2 the dye was applied on the west site of the road at the
culvert opening and it flowed through the culverthe east side of the road where it
leached into the ground. At Site 3 dye was apphéalthe well. After approximately 8
minutes the dye was seen coming out of the tile drain pipe. Although the dye tracer tests
were helpful, they were not conclusive. Since the source of the problem was not
identified steps should be taken to mitigategheblem. The fourth issue to be addressed
is the invasive species that have overtaken the site due to human activities.

Dye Tracer Map

% 8 : - alies  Legend

}2

f Test 1a
f Testib Test 1c

iii. Objectives and Procedures
Objective 1: Cap wells and remove hazarddusldings orrubbish.

Procedure: The well should be capddyy an lowa DNR certified well contractor

by the end of 2019he other two pipe access points should be clearly marked
during2019and evaluated by the proper Clay County authorities to determine
their purpose and the proper infrastructure that candballed to provide

functionality and safetipy 2020.The danger that buildings and rubbish may pose

to human users and environmental health should be evaluated. Removal of
buildings could be contracted out or done by county employees and accomplished



with large machinery, while most of the rubbish removal would have to be done
manually.

Justification: As public land, proper safety procedures should be followed in
order to minimize possibility of injury to human users. There is also the aesthetic
value that public land should provide which is inhibited by these aspects of the

property.
Objective 2: Cortrol erosion.

Procedure: The severity of the erosion and the inability to identify a clear source

of the problem makes correcting this problem difficult. We recommendthat
contractor be hired to determine and resolve the underlying cause of the erosion
by 2020. Once the erosion is controltetive wetland plantshouldbe seeded in

the ravine that has been carved out to stabilize soils and reduce the amount of soil
beingwashed into the Little Sioux River. The erosion should be monitored in case
more drastic measures need to be taken in the future such as installing gabions or
use of erosion blankets.

Justification: Decreasing soil erosion improves water quality and $itine
amount of highly disturbed areas where invasive species can thrive.

Objective 3: Install parking lot and driveway.

Procedure: Improve the current pulbff by adding gravel to the driveway and
create a larger parking lot by grag the area and autd) gravel by 2022.
Crushedconcrete driveway gravel costs approximately $30/ton and in order to
cover the desired area-3D tons of gravel would be needed. It would cost
approximately $900 to get the necessary materials and additional funds for labor
andequipment.

Justification: This would improve access to the property for public recreation.
Objective 4: Control reed canary graasd reintroduce native species.

Procedure: After a parking lot is installed and the erosion is controlled the reed
canarygrass on the building site should be controlled, this process could begin in
2023 or 2024Apply glyphosate herbicide to entire site in the fall for three to five
yearsin a row. In between glyphosate application a cover crop of oats should be
seeded in ater to hold soils in placéfter the last herbicide applicatipwe
recommend seeding the arPeettyDarh Quiclkseed ai r i e
mix which would cost approximately $902/acre as of 2019. The building site is
just over one acre, which wouhdean not including labor or machinery it would
cost just over $900 to seed the site. Each year after seeding the area should be
mown or burnedo reduce the likelihood aked canary grass-establishment
(Wisconsin DNR).
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Justification: Controlling invaive species improves the ecological quality of the
area and decreases the threat to adjacent endangered habitats such remnant prairie
and oak savanna.

m. Agricultural Field
i. Site Description

There is an approximatelygtre row crop field on th8Eend of the propert{2q,
map 2 pg. 2B This field was presumably planted in corn and soybeans for the past many
decades. Because this site has been intensively farmed for many years, it caretde view
as a blank slate for our restoration purposes. The land can be used one of two ways
depending on whether ecological restoration or public recreation is valued more.

ii. Objectives and Procedures
Objective 1A: Convert the field to a tall grass prieir

Procedures:Multiple rounds of secondary tillage or judicious use of herbicides

can deplete the weed seed bank before seeding. A broadcast seeder can be used to
conveniently seed the area in autumn or after frost. If planting takes place in the

spring, a prairie seed drill may be the best choice, to avoid losing seed to birds

and wildlife. To control weeds, the prairie should be mowed once the plants reach
about one foot in height. The mower should be set at 6 inches. Mowing should

take place at leasiiree times the first year if weed pressure is high. The second

year, one mowing will probably suffice, but if weed pressure is still high more

mowing may need to take place. This parcel of land can be added to the prairie

burn regime on its third orfourh year (|l owa State Univers
Height Prairie Seed Mixo from Prairie M
area. This mix contains 28 wildflower species which make up 51% of the mix and

7 grass species which makes up 49% of the mix. This nsis &1,675/acre so

the total seed cost would be about $3,350 (Prairie Moon Nursery).

Justification: From a restoration viewpoint, this objective makes the most sense.
This land historically would have been tallgrass prairie and it would be
appropriate toestore this land to its pfeuropean state. It should be easy to
convert because it is not colonized extensively by cedar or smooth brome.

Objective 1B: Utilize the field as a sorghum food plot.
Procedures:Tillage or judicious use of herbicides &nmove weeds would be

needed before seeding. Sorghum does best when soil temperatures warm to about
60-70 degrees Fahrenheit. Sorghum can be broadcast at a ratéoftiHYacre
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or drilled at a rate of 5 Ibs./acre. A pbkhind planter for corn could alde used.
Soil will need to be assessed to determine if fertilizer needs to be applied
(Westerfield). Wild Game Food Plot Sorghum sells for $75 for 50 Hen¢ock
Seed Comparny

Justification: This objective aims to achieve a greater recreational value from the
property. People will use this property for public hunting and a food plot will
provide food/shelter for popular game bird species such as pheasant and turkey.
The food plot may also pvade food/shelter for nagame native species.

IV. Summary/Overall Follow-Up Monitoring Plan

Data should be collected, monitored, and evaluated throughout the implementation of this
project. Continuing to carry out these actions will change the way management is carried out.
This is called adaptive management. Adaptive management allows us ¢ge tharsystem as
well as learn from it. The data collected from this project can be used as a guide for future
restoration projects with similar ecosystems.

The prairie, grassland, upland forest and oak savannas will change after the cedar and
smooth brora removal. Adaptive management will be necessary in this process. After these
major invasive species are removed, the growth of native species should be assessed. This list
should be compared with the species lists from the referenséositesess progss. A new
species list should be made every 4 years to determine whether these ecosystems have the
desired diversity. If the desired diversity is not present, native seeding should be implemented. If
the desired diversity is found to be present, prescibeds should continue to be conducted on
a regular schedule.

The aquatic ecosystems such as oxbows, floodplain forest, and the pond are all variable
ecosystems as they are affected by flooding, drought, and runoff. Monitorieffeitts that
these varibles have on these ecosystems will be crucial to s’fotesstoration and
managementSpecific attention should be given to sedimentation in all the aquatic habitats.
Measurements of sediment depths can be determined by inserting a metal pole int, the mu
down to the original pond bottom. (Fairchild, Robinson. 2011) In both the pond and the oxbows,
the original bottom is likely to have rocks and gravel in it. By pressing down until contact with
gravel/small rocks is felt and then measuring the lenggolef that entered the mud, the amount
of sediment can be recorded. By comparing new readings to old ones, a rate of sedimentation
may be deduced. If excessive sedimentation occurs steps should be taken to reduce the
sedimentation rate and remove excesinsents.

Encroachment of reed canary grass should also be closely monitored to reduce
competition with native species that will be established. The berm for the pond will have to be
monitored for erosion to ensure that it remains stable. Additionallyivdsoank will require
monitoring to ensure that bank erosion is within acceptable levels. Monitoring for these will be
as simple as taking pictures and comparing them each year.

a. Priorities

1) The first priority is to protect and conserve the remaisigions of remnant prairie
and oak savanna through cedar removal, burning, and mowing. Both of these
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2)

3)

ecosystems are endangered and should first be protected in order to enhance them
later.

The second priority is to reintroduce a burning regimesaed smooth brome
grasslandsvith native prairie specidaa order to increase plant diversity.

The third priority is to clean up the rubbish in the building site to make the area safer
for public use.

b. Public Outreach/Education

1)

2)

3)

Public outreach can bmeaintained through the different social media outlets that the
conservation boards use. It would be important to keep it updated with all the
different restoration efforts taking place on the property. This will allow the public to
understand what is talgrplace. It also may be beneficial to post pictures of the staff
and other workers conducting the different restoration practices on the tract.
Getting the public involved with the implementation of the restoration plan is
beneficial as it not only increas the available hands to do the work, but it also
teaches the public how to care for the world haslsThis can be accomplished
through volunteer opportunities in which citizens are ghhenopportunity to be
involved with accomplishinthe objectivesand procedures listed above. Donations
are always appreciated, so setting up a way for citizens to contribute financially is a
great way to get the public involved as well.

The naturalists have also talked about creating different programs that can be
conducted on the tract. Talking with Bri Bloom there would be a potential to create a
forest program focusing on tree identification of the different trees on the tract. The
tract would also be a great place to conduct different birding programs. There would
be the potential to even incorporate the active Bald Hatéaeetudeucocephalus)
nest on the north side of the property.
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d. Gantt Chart

Objective Area Season 2019(2020]2021|2022|2023|2024|20252030

Prairie,Smooth
Brome, Upland

Cedar Remov; Forest, Oak Any
Savanna
Assess Pond Spring,
Structure, Fix Pond Summer,
Berm Fall
Building Site,
Cap Wells | Smooth Brome Any, pefore —_—
public use
Grassland
Building Building Site Any, pefore _
Removal public use
Establish/ | Prairie, Smooth|  Spring,
Maintain Brome, Oak Summer, | —
Firebreaks Savanna Fall

Remnant Prairie
and Smooth Spring
Brome Grasslan

Burn Regime
on Prairie

Remove Reel
Canary Gras;

Floodplain Fores

Build Parking Building Site Any —_—
Lot
Riverbank an(
Oxbow River Summer, Fal
Excavation
Riparian Buffe .
System Floodplains Any
Remoye Upland Forest,
nonnative : .
Successional Spring
shrubs and
. Forest
woody vines

Smooth Brome

Reseed Nativ| "7 - cqland and Spring —_

Vegetation Floodplain Fores
Exterior | pairie, Smooth
Fencing, Any

Brome Grasslan

Grazing Plan




e.Budget

See the table below for an estimate of expenses for the first five years of the project, as well as

longer term financial inputs. Having the property jointly owned and manag®eblgifferent
countiesmay be an advantage, since both counties can applydots and other fundsor

example, both Clay County and Buena Vista County have access to a wide variety of REAP

grants provided by the lowa Department of Natural Resowspesifically Open Space Grants,

County Conservation Grantie ConservatiorEducation Program, arathers

Preliminary Budget:

Budget- Donahoo Tract May, 2019

Year

Ecosystem

Description of Work

2019

2020

2021

2022

2023

2024+

Remnant
Prairie

Cedar Removal
(Conservation Corps team
week)

2500

Burn - $60/acre

120

60

360

120

60

360

Grazing

TBD

Smooth
Brome
Grasslands

Cedar Removal
(Conervation Corps team 1
week)

2500

Prairie Seed $750 per acre

20467

Herbicide (glyphosate +
sulfosulfuron)- $75-100 per
acre (2 Applications)

2729

Burn- $60 per acre

631

948

946

631

948

946

Oak
Savanna

Burn $60 per ae (C.R.P
reimbursementate

116

116

116

116

116

Savanna seed m$750
per acre

4350

Cedarremoval
(Corservation Corps team
for 1 week)

2500

Upland
Forest

Cedar Removal (117
hours)

5600

Native Seeding Shady
Woodland Mix- $1400/acre

4000

Remove Japanese Barberr
with hired crew

TBD

Succession
-al Forest

Clear succssional forest (if
chosen): $300@8000 per
acre

Floodplain

Burning/chemical
application- $795/30 gallon

drum (get 2)

1590




Seed mix $108/acre (34
acres)

3672

River Excavation if needed 10000
Oxbows Excavating accumulated 10000 10000
sediments
Pond Windmill Aerator Prevents | 1500 | 150 150 150 150 150
algal blooms, fish kills in
the winter; has a low initial
cost as well as long life
expectancy.
Fish RestockHybrid 250 250 250 250 250 250
Bluegill and Largemouth
Bass
Native Wetland Grasse&- | 2100 1000 1000
3 Acres, 37 native wetland
grass species needed
Berm: 3 ft high 5 ft wide 4000
Building Parking lot 900
Site
Pollinator Seed mix to 1000
replace reed canary grass
Contract ouerosion control | TBD
Agricultura | Convert to PrairieSeeding | 3350
| Ground
Convert to Prairie 60 60
Convert to Food Plot 75 75 75 75 75 75
Sorghum Seed
Expenses 13,311 | 13,635 | 22,292 | 27,344 | 16,894 | 2,292
by Year
Cumulative 13,311 | 26,946 | 49,238 76,582 | 93,476 | 95,768
Expenses

Y



V. Appendices

a. Site Analysis

Existing Condition

Desired Restored Condition

Possible Action Required

UPLAND FOREST

The existing condition of the
Upland Forest presents
various opportunities and
challenges. One problem is
the encroaching red cedar
population. Thidikely has
killed many deciduous tree
Another problem is the
erosion that occurs in many
of the ravinesThere aralso
other invasivespecies such a
Japanese barberigome
areas of dumping and other
rubbishare present

One desired condition is
maintainingvaluable tree
species that add historical ot
ecological value. Another
desired condition is a clear
understory for native
undergrowth. Stable runoff o
the streams and ravines that
run through these areas will
be ideal. Clearing out trash
and other debris that has be
left behind would also be
ideal. Overall, a clean
understory and healthy nativ
and eologically beneficial
growth is the desired
condition.

Removal of cedars and othe
threatening undergrowth
Another action is finding a
solution to the eroding soil in
the ravines. If there are any
invasive species, they will
have to be removed and treeg
plantings could be
implemented to promote
native and ecologically
beneficial growth. Rubbish
and other dump sites will
have to be cleaned and
restored.

OAK SAVANNA

This ecosystem is in danger
and is disappearingdm the
landscapes of the Midwest.
This section of Oak Savanna
is a prime specimen for bein
restoredlt is being impacted
by invasive species and the
absence of fire.

The desird conditionsare to
have the Oak Savanna
compleely rid of invasive
species and successfully
implement an approie
burn plan.

Removal of encroaching
invasive species (i.e. cedars
and reintroduction of fire to
encourage oak growth. Plan
more oak trees to increase
size and quality of existing
oak savanna.

NATIVE PRAIRIE

Invasive species are
colonizing and encroaching
upon prairie remnants and
surrounding grasslands

Invasive species do not havg
a significant impact on native
species and have a minor rg
in terms of biomass and cov

Herbicide application;
manual removal; native
species estaishment; regular
burn regime established;
historically similar grazing
pressure implemented

Lack of plant diversity in
remnants and surrounding
grasslands

Prairie remnants and
surrounding grasslands wou
have more forbs and
potentially more grasses;
greder diversity in plant
species present

Removal of invasive species
seeding using native mixes (¢
seed from nearby prairie
remnants; regular
disturbances that promote th
growth and spread of native
prairie species




Prairie remnants cover
small area conmgred totheir
historical range on the

property

Prairie composed of
historically native species
would cover a similar area a
it would have preEuropean
settlement on the property

Mechanical removal of
woody species and invasive
herbaceous species that hav
taken over historically prairie
areas; seeding and
establishment of new prairie
maintenance and care of
established prairies.

BROMEGRASSdominated
grasslands

Brome grassBromus
Inermus has been planted in
the native prairie areas and
has complety overgrown
most native prairie species.
Smoothbrome grass was
likely planted to support th
cattle that historically grazed
the property.

The stretch goal would be to
eradicate the brome grass a
allow native species to take
its place.

A more realist goal would
be to stop the brome from
moving intoany additional
areas

The removal of smooth
brome is something that will
take many years following
practices in the next box ove

Grazing - In small patches
where the goal is to eliminat
smoothbrome gass as much
as possible, the patch shoul
be grazed early (when the
stem begins to elongate,
usually in early May),
allowed to rest for a short
time (usually less than 20
days) and then grazed again
It is important that the smoot
brome grass is not fadirazed.

Burning - The best time to
burn is when smooth brome
grass is in the boot stage
(usually late May). This will
result in less seed being
produced as compared with
dormant season burning. Iti
also important to note that in
order for prescribed burning
to be effetive, subsequent
burns have to take place
(ensure that sufficient litter
has accumulated so the fire
has enough fuel to burn).

Brome grass fact sheet
https://d10k7k7mywg42z.clg

Prairie seedling guide
https://secure.iowadot.gov/Ir

udfront.net/assets/50ad04e8§

/docs/PrairieSeedlingGuide.

abe9d4a8500738c/SmoothB
ome.pdf

df

Mowing - A single
cutting of smooth brome
grass while in the boot stage
(flowering heads still
enclosed within the sheath)
the most effective method fo
preventing seed set. It is
especially practical for

S€


https://d10k7k7mywg42z.cloudfront.net/assets/50ad04e8dabe9d4a8500738c/SmoothBrome.pdf
https://d10k7k7mywg42z.cloudfront.net/assets/50ad04e8dabe9d4a8500738c/SmoothBrome.pdf
https://d10k7k7mywg42z.cloudfront.net/assets/50ad04e8dabe9d4a8500738c/SmoothBrome.pdf
https://d10k7k7mywg42z.cloudfront.net/assets/50ad04e8dabe9d4a8500738c/SmoothBrome.pdf
https://secure.iowadot.gov/lrtf/docs/PrairieSeedlingGuide.pdf
https://secure.iowadot.gov/lrtf/docs/PrairieSeedlingGuide.pdf
https://secure.iowadot.gov/lrtf/docs/PrairieSeedlingGuide.pdf




