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1.0 OVERVIEW OF PARK ENVIRONMENT AND AMENITIES 

1.1 Introduction 

 
DeSoto County’s Morgan Park is a 240-acre nature preserve along the Peace River near Arcadia, 
Florida (Figure 1). It conserves an excellent example of the natural bottomlands of the middle 
Peace River, and provides uncommon public accessibility to such a landscape. The County’s 
description of the park is hard to improve upon, 
 

“Colossal cypress trees dominate the skyline and edge the riverbanks. Dahoon 
Holly, Sabal Palm, and Saw Palmetto are just a few of the native species of plants 
you will find in this sub-tropical Eden.  
 
You can explore this gorgeous setting via the miles of hiking trails, and as you 
wander down these beautiful paths, along the banks of the serene Peace River 
you may experience the sensation of timelessness. Only an occasional park bench 
or discovering on[e] of the many antique wooden footbridges, may remind you of 
where you are. Tranquil and picturesque, this is a delightful place to bring the 
family. Abundant wildlife can best be viewed in the early morning and early 
evening. You may get lucky and catch a glimpse of a deer, tread quietly and you 
may notice a red shoulder hawk resting in an old cypress tree. Also, many alligators 
have been sighted basking on the banks of the Peace River within the park. 
 
Morgan Park is well known by locals as a favorite picnic spot or place to take a 
walk, but as of yet this natural jewel largely remains undiscovered, so upon your 
visit expect a surplus of peace and quiet. Relax, spend some time soaking in the 
atmosphere of Old Florida.”1 

 
Virtually all nature parks in Florida require active management and intervention to sustain natural 
conditions, and Morgan Park is no exception. In fact, the Park has some special vulnerabilities 
because it is located between a major river and an urban center. Perhaps the most obvious 
condition requiring attention involves two excessively eroding river bends along the western park 
boundary. Other problems are apparent, such as colonization of the native forests by non-native 
species. Thus the Charlotte Harbor National Estuary Program (CHNEP), working in collaboration 
with DeSoto County (County), retained Amec Foster Wheeler Environment & Infrastructure, Inc. 
(Amec Foster Wheeler) to develop a Comprehensive Project Plan (CPP) to explore the 
conservation management needs of the Park. The primary objectives of the CPP are to document 
the park’s overall ecological condition and recommend projects or approaches to protect or 
improve its streambank stability, biological integrity, and water environment, as needed. This 
assessment requirements understanding of the park’s setting and terrain, its natural biological 
communities and any substantial departures from an undisturbed condition, alterations to the 
park’s water environment likely to affect hydrology and water quality, and existing amenities for 
access and enjoyment.   
 

                                                           
1 http://desotobocc.com/department/parks_recreation/morgan-park 
 

http://desotobocc.com/department/parks_recreation/morgan-park
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The CHNEP’s Comprehensive Conservation and Management Plan (CCMP) includes identified 

priority resource management problems. This proposed project addresses these CHNEP priority 

problems: 

 FW-1: Protect, enhance and restore native habitats where physically feasible and within 
natural variability, including  submerged aquatic vegetation (SAV), submerged and 
intertidal unvegetated bottoms, oyster, mangrove, salt marsh, freshwater wetland, native 
upland, and water column.”  

 WQ-2: By 2020, develop and meet water quality criteria that are protective of living 
resources for dissolved oxygen, nutrients, chlorophyll a, turbidity, salinity and other 
constituents. 

 HA-1: By 2020, identify, establish and maintain a more natural seasonal variation 
(annual hydrograph) in freshwater flows for: … Peace River and its tributaries. 
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Figure 1 - Morgan Park Location 
 

 
 
While most visitors will simply seek to observe, relax, or exercise in the park, some will want to 
delve deeper and actively engage in its protection through volunteer activities. Thus, another 
objective of the CPP is to identify potential volunteer opportunities. 
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1.2 Landscape Setting and Terrain 

 
Morgan Park occupies the riparian floodplain east of the Peace River at elevations ranging from 
8 to 26 feet NAVD88 (Figure 2).2  The entire park is within the Federal Emergency Management 
Agency’s (FEMA) 100-year floodplain, meaning it has a 1% chance of being totally submerged in 
any given year.  Further, the Natural Resource Conservation Service (NRCS) mapped almost the 
entire park as an occasionally flooded Bradenton-Felda-Chobee soil complex (Figure 3). These 
two maps imply a much greater degree of hydrologic homogeneity than the park’s complex terrain 
and adjacent settings actually provide.  In fact, the park has five main geomorphic surfaces that 
are variably affected by natural riverine and upland processes. These are described in more detail 
in this section. Each surface supports distinct biological communities and is subject to different 
human stressors as described in subsequent sections of this report. 
 
The park mostly comprises a continuation of the river floodplain from the north to a local southern 
terminus where the river channel abuts the eastern valley hillslope. Thus the park is bordered by 
the Peace River on the west and south, and by river bluffs occupied by the City of Arcadia on the 
east. The city bluffs east of the park are typically between 30 to 60 feet NAVD88. A prominent city 
feature adjacent to the eastern park boundary is the Oak Ridge.3   
 
Two westward flowing streams wrap around Oak Ridge, draining much of the northeastern part 
of the city to Morgan Park. These un-named streams, referred to here as the North Prong and 
South Prong, are small but appear to contribute a steady supply of water comprised of 
groundwater seepage and stormwater runoff to the park. Collectively these prongs drain less than 
a 1 square mile watershed (about 400 acres). Each one also traverses much of the park. 
 
The Peace River is a much larger stream that drains a 1,360 square mile watershed to its 
shoreline along Morgan Park. Its flow is rather fully contained by the main channel about 80% of 
the time, seasonally flooding the lowest areas of the park when it is overbank and contributing 
large water volumes during these floods (Lewelling 2003, Kelly et al. 2005). The Riverbank forms 
the first of the five aforementioned geomorphic surfaces of the park. Although it is a narrow 
feature, usually less than 50 feet wide, it greatly effects the water and sediment exchanges 
between the river channel and park. The streambank is wetted 85% of the time at elevation 7 feet 
and 15% of the time at 14 feet NAVD88. This indicates normal fluctuations of 7 feet between the 
dry and wet seasons. Droughts and rare floods extend the full range of water level fluctuations to 
more than 20 feet at elevations ranging from less than 4 to over 26 feet NAVD88.   
 
The top of bank consists mostly of an alluvial ridge formed from near-bank sand deposits made 
during large, uncommon floods. The ridge crest is characteristically about 14 to 20 feet NAVD88, 
with several breaches at around 9 to 11 feet NAVD88 that serve as foci for water exchanges 
between the river channel and different portions of its floodplain. These breaches allow for routine 
wet-season continuity of water levels between parts of the floodplain and the river channel.  
Concentrated flow exchange areas like those are common on large rivers with alluvial ridges. The 
bottom of bank (or bank toe) is typically at or below 5 feet NAVD88. 
  

                                                           
2 NAVD88 stands for North American Vertical Datum.  It is roughly synonymous with the elevation above ‘sea level.’ 
3 Oak Ridge is the hill occupied by the Oak Ridge Cemetery. 
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Figure 2 - USGS Topographic Map 
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Figure 3 - NRCS Soils Map 
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The river not only contributes water to the park, it also variably deposits sediment and re-works 
or erodes soils on some of the park’s lower surfaces. The southwestern third of the park where 
this occurs is mostly at elevations less than 19 feet NAVD88. This work is evidenced by the narrow 
alternating bands of ridges and swales of an Alluvial Plain (Figure 4). The term ‘alluvial’ means 
that the soils and topography are created by river sediment transport processes that are active 
today.  In this case conditions are consistent with processes occurring over the past few millennia 
(Guccione 1995).   
 
Two older surfaces that are no longer alluvially active occur at higher elevations in the floodplain.  
These surfaces only flood for less than 1% of the multi-decadal flow record and are not normally 
re-worked by the river today. They were likely formed sometime between the last few millennia 
and 20,000+ years ago (Guccione 1995). Floodplain surfaces formed by river processes or 
conditions that are no longer active are typically referred to by geomorphologists as terraces.  
Although infrequent riverine flooding occurs, the dominant hydrology of the two terraces on the 
property derives mainly from non-riverine processes. 
 
The eastern land surface of the park, referred to as the Wetland Terrace, forms a shallow 
depression located between the Peace River Valley’s eastern hillslope and a low ridge that runs 
diagonally through the center of the park (Figure 4). The low ridge west of the Wetland Terrace 
forms the Upland Terrace of the park, occupying elevations between 19 and 22 feet NAVD88. 
The Wetland Terrace sits slightly lower at elevations about 18 to 20 feet NAVD88. Thus water 
coming toward Morgan Park from the land east of the valley hillslope and from the floodplain north 
of the park is intercepted by the Wetland Terrace. It forms wetlands on that surface because the 
water is detained by the higher ground of the Upland Terrace to the west. The small North and 
South Prong stream channels dissect the Upland Terrace, allowing water to gradually leave the 
Wetland Terrace and reach the Alluvial Plain on its way to the Peace River.   
 
Two portions of the adjacent Valley Hillslope project into the park. The first occurs as a 
comparably well-drained upland slope at elevations higher than 22 feet along the entrance road 
in the southwest part of the park near the river. The second occurs where the North Prong first 
enters the Western Terrace and has deposited sediments forming a delta at elevations between 
20 and 26 feet NAVD88. The delta supports wetlands because it receives a reliable supply of 
seepage and runoff from the North Prong and adjacent uplands offsite. 
 
In summary, Morgan Park’s hydrology is variably affected by Peace River floods from the west 
and south and non-riverine discharges originating from the uplands north and east of the park.  
These sources of water variably inundate the park because it consists of five major surfaces 
varying in elevation and position across the property. These surfaces include an Alluvial Plain 
occurring on the southwestern third of the park. The Alluvial Plain borders the river channel and 
is seasonally flooded by it, with a distinctive tightly rolling topography formed and maintained by 
active riverine processes. The Riverbank has some focused connections that allow water to move 
to and from the Alluvial Plain and river, the flow direction of which depends upon river levels that 
can fluctuate as much as 7 feet between average wet and dry season conditions. While river 
flooding occurs routinely on the Riverbank and seasonally on the Alluvial Plain, it is a rare 
occurrence on the remaining surfaces. 
 
An Upland Terrace runs diagonally across the center of the property and consists of a gently 
sloped ridge that is only sporadically flooded by the river and remains dry between such floods.  
A Wetland Terrace that receives and detains water from the upstream floodplain and eastern 
Valley Hillslope occupies the upper third of the property. It remains wet during the wet season 
and beyond during most years. Two small headwater streams flow across the Wetland and 



Charlotte Harbor National Estuary Program  Amec Foster Wheeler Project No. 600432 
DeSoto County’s Morgan Park Comprehensive Project Plan                                                                           June 2016 
  Page 8 

Upland terraces from the eastern Valley Hillslope to the Alluvial Plain. Two comparatively small 
and separate areas of the eastern Valley Hillslope project onto the property. One is a seepage 
slope and the other is an upland. The natural communities vary among these and, in some cases 
within, these surfaces. 
 

Figure 4 - Geomorphic Surfaces and LiDAR Topography 
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1.3 Natural Communities 

 
Two sources were considered for use in characterizing and naming the community types at 
Morgan Park. These included the Florida Natural Area Inventory’s (FNAI) statewide classification 
system of the natural communities (FNAI 2010) and a regional study of the middle Peace River 
(Berryman and Henigar 2004). While both sources offer descriptions of wetland communities 
consistent with those observed at the park, the FNAI system was used because it also covers the 
park’s existing and historic upland community types, and it uses more conventional riparian forest 
habitat and geomorphic terminology. 
 
Morgan Park supports six FNAI community types based on distinguishing characteristics among 
representative vegetation species, hydrology, soils, and geomorphic setting. These include 
Blackwater Stream, Floodplain Swamp, Basin Swamp, Baygall, Hydric Hammock, and Mesic 
Hammock (Figure 5). The property also historically supported at least one of the mesic pyrogenic 
uplands such as Pine Flatwoods or Dry Prairie. The pyrogenic communities gradually 
disappeared and were replaced by Mesic Hammock under decades of fire suppression. This 
succession can be seen on the diagonal across the central third of the property when comparing 
the 1940 and 2014 aerials (Figures 6 and 7). 
 
Based on geomorphic setting and its overall species composition, practically the entire Alluvial 
Plain fits the description of the FNAI Alluvial Forest community type. However, Alluvial Forest is 
a bit of a vegetative catchall category for the wide variety of forest types that can occupy alluvial 
plains with their tightly rolling ‘swale and ridge’ topography (Figure 8). The Alluvial Forest at 
Morgan Park actually contains three more specific kinds of communities including Floodplain 
Swamp, Hydric Hammock, and Mesic Hammock.   
 
Floodplain Swamp occurs in depressions and swales at elevations from 9 to 14 feet NAVD88.  
Characteristic vegetation consists of species that tolerate deep and extended floods including 
bald cypress, pop-ash, Carolina willow, water hickory, buttonbush, and water locust (Figures 9 
and 10). Some of these depressions hold water close to year-round and flood at least several 
feet deep multiple times a decade. The extreme wetness limits forest understory development, 
with most of these areas exhibiting a closed canopy with comparatively low shrub and 
groundcover density. Groundcover, if present, often consists of non-emergent floating plants, 
likely carried in by river floods. These forests are frequented by wading birds, suggesting ample 
fish populations. 
 
Hydric Hammocks occupy flat to slightly rolling topography in the Alluvial Forest at elevations 
ranging from 14 to 17 feet NAVD88. These forests tend to be multi-tiered with closed tree canopy, 
scattered woody shrubs, and patchy herbaceous emergent groundcover species (Figure 11). 
They sporadically flood from the river at depths ranging from 2 to 5 feet.  Dominant species include 
live oak, laurel oak, cabbage palm, and water hickory. The shrub layer typically consists of smaller 
specimens of the canopy species, with swamp dogwood, Walter’s viburnum and other hardwood 
shrub species. 
 
Mesic Hammocks occupy the higher ridges within the Alluvial Forest at elevations above 17 feet 
to about 20 feet NAVD88. These areas are only topped by river water during uncommon floods. 
Although they have significant species overlap with the Hydric Hammocks (cabbage palm, live 
oak, Walter’s viburnum), they have dense saw palmetto layers the other Alluvial Forest types lack.  
The Mesic Hammocks are closed canopy oak and palm forests with a very dense palmetto shrub 
layer (Figure 12). Yaupon holly and grape vine also occur in thickets. 
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Figure 5 - Natural Communities 
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Figure 6 - 1940 Aerial Photograph 
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Figure 7 - 2014 Aerial Photograph 
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Figure 8 - Ridge and Swale Topography in Alluvial Forest 
 

 
 
Mesic Hammocks also dominate the Upland Terrace. The Mesic Hammock of the Upland Terrace 
is a higher elevation extension of that same community where it also occurs on the Alluvial Plain.  
Mesic Hammock elevations range from 19 to 22 feet NAVD88 on the Upland Terrace. Because it 
is on a slightly higher ridge, the Mesic Hammock on the Upland Terrace is better drained and 
supports some sand-live oak which is less common elsewhere on the property. Live oak, water 
oak, and cabbage palm are the most common tree species, typically forming a closed canopy.  
Four to six-foot tall saw palmetto is found over most of the area and other shrubs and vines 
combine with the palmetto to form dense thickets including wax myrtle, grape vine, blackberry, 
sumac, beautyberry, and Caesar weed (Figure 13). These overgrown understory conditions are 
typical of fire-suppressed uplands. 
 
The North and South Prong flow-ways support narrow bands of forested wetlands bordering small 
Blackwater Streams that flow across the Upland Terrace. These occur at elevations less than 19 
feet NAVD88. The stream channels are lined by bald cypress trees, buttonbush, saw palmetto, 
cabbage palm, and laurel oak that have root systems stabilizing the sandy channel banks and 
bed (Figure 14). 
 
Basin Swamp dominates the Wetland Terrace, with some small islands of either Hydric or Mesic 
Hammock. The Basin Swamp is a fairly diverse closed-canopy forest with laurel oak, red maple, 
American elm, cabbage palm, buttonbush, water hickory, pop-ash and bald cypress. The shrub 
layer and groundcover are variably dense, adding structural complexity to the forest (Figures 15 
and 16). 
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Figure 9 - Floodplain Swamp with Pop-Ash 
 

 
 

Figure 10 - Floodplain Swamp with Cypress 
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Figure 11 - Hydric Hammock in Alluvial Forest 
 

 
 
 

Figure 12 - Mesic Hammock in Alluvial Forest 
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Figure 13 - Mesic Hammock on Upland Terrace 
 

 
 
 

Figure 14 - Blackwater Stream on Upland Terrace 
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Figure 15 - Deep Zone of Basin Swamp on Wetland Terrace 
 

 
 

Figure 16 - Shallow Zone of Basin Swamp on Wetland Terrace 
 

 
 

The seepage delta on the Valley Hillslope is best described as a Baygall based on its water source 
and slope topography although its vegetation is only a partial match, consisting of a closed canopy 
of red maple, cabbage palm, swamp dogwood, and dense carpets of Virginia chain fern (Figure 
17). 
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Figure 17 - Seepage Slope Swamp (Baygall) on Valley Hillslope 
 

 
 
 

1.4 Human Alterations and Stressors 

Three geographic sources of potential harm to the park environment and amenities occur; those 
originated from the river, those from the valley hillslope, and those from onsite activities (Figure 
18). Observed stressors include hydromodification, excessive and un-natural agents of erosion, 
water pollution, dumping or littering, fire suppression, nuisance exotic species, and poaching. 
 
The river routinely carries floating nuisance exotic species into the park, especially into the Alluvial 
Forest. It carries high nitrogen and phosphorus loads onto the Alluvial Plain, which helps sustain 
the invasive nuisance species deposited on the property by the river. The river is currently eroding 
two bends in an accelerated fashion along park boundaries, due in part to shorelines denuded by 
local deforestation, recreational activities (digging, water sliding, and climbing), and small craft 
wave erosion (e.g. airboats).  While much of the shoreline deforestation was likely acerbated by 
tree mortality induced by high winds and streamflow from Hurricanes Charley, Francis and Jeanne 
in 2004, it was also caused by onsite clearing activities prior to the hurricane. Inappropriate 
recreational activities such as digging, climbing, and sliding down the north bend bank are 
frequently conducted by the public recreating from the sand bar across from the bend. Since the 
shoreline became largely denuded, it is rapidly eroding. 
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Figure 18 - Stressor Locales 
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Because the valley hillslope drains a portion of the City of Arcadia, it likely carries excessive 
nitrogen and other water pollutants into the park in stormwater runoff. The two streams draining 
this area appear to be physically unaffected by the urban drainage, however. This is probably 
because the portions of the City drained by these streams is dominated by low to medium-density 
residential neighborhoods, a water treatment plant, and a cemetery all located on sandy well-
drained soils, which means that directly connected impervious surfaces are low and thus 
excessive runoff volumes that could unnaturally erode the streams are unlikely to be occurring or 
at least are not powerful enough to propagate into the park. The urban streams flowing into the 
park and proximity of some residential neighborhoods along the eastern park boundary raise the 
possibility of litter being deposited there. Portions of the park are being illegally hunted north of 
the railroad tracks as evidenced by deer stands, a game feeder, and site lines being cleared. 
 
One of the most obvious onsite stressors is hydromodification caused by a ditch dug near the 
outer portion of the Alluvial Plain where it intercepts the flow from the two streams on the property, 
truncating their hydraulic interaction with the Alluvial Forest wetlands and instead short-circuiting 
their discharge to the Peace River channel.   
 
Fire suppression is another onsite stressor. Pyrogenic uplands such as Pine Flatwoods or Dry 
Prairie historically dominated the areas that are now Mesic Hammock on the Upland Terrace.  
These kinds of pyrogenic uplands need to burn every 2 to 10 years which promotes a scattered 
open tree canopy (usually pines or palms) and a well-developed fire-carrying ground cover, with 
patches of low-lying shrubs. Forest structure resembles savannas, with open vistas from eye 
height and scattered trees and shrub patches. This open structure has disappeared and many of 
the groundcover species have gone with it. Succession to Mesic Hammock was likely promoted 
by regional and local fire suppression and differences in climate occurring before and after the 
mid-1960s. 

1.5 Park Amenities 

The park has a single point of access in its southeast corner off of Arcadia’s West Hickory Street 
(Figure 19). The access road leads directly to a paved parking lot with capacity for about 12 
vehicles across from a caretaker’s house.  A second unpaved lot is located a thousand feet north 
of the paved lot, with a capacity for roughly another 10 vehicles. Neither lot has stormwater 
treatment systems. 
 
The park has a large network of drivable trails, most of which are unpaved but wide enough for 
street-legal vehicles. Vehicular access to these trails is reserved for official business and is 
regulated by locked gates and fences located between the north parking area and the main body 
of the park. Trails are centered on ridges in the park, with two wooden bridges and at least three 
culverted stream crossings where the trail crosses drainage features. This network provides 
virtually all-weather access, except during major Peace River floods. One of the trails is paved 
enabling handicapped access to a portion of the park. Benches and ecological signage are 
provided along the trail network.   
 
The trail network is divided into two circuits, a North Loop and South Loop. The North Loop 
traverses the Upland Terrace and parts of the Wetland Terrace.  It crosses both of the Blackwater 
Streams on the property. The eastern leg of the North Loop is paved for about 4,400 feet. The 
South Loop is entirely on the Alluvial Plain.  It crosses the interceptor ditch, but otherwise is rather 
fully aligned along ridges on the undulating plain. The northeastern part of the North Loop hugs 
the Peace River channel and is currently being eroded away. It provides excellent views of the 
river from atop a natural geomorphic feature referred to as an alluvial ridge. The alluvial ridge is 
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typically more than 10 feet above the river’s water level. This section of the trail is referred to as 
the ‘river promenade’ for the purposes of this report. Wetlands in very good condition are located 
landward of the trail, preventing its relocation. 
 

Figure 19 - Park Amenities 
 

 
 
The park provides a well-maintained and mowed picnic area with a bathroom, picnic tables, 
barbecues, and dining pavilions. Ecological signage and park maps are available at the picnic 
grounds. The picnic grounds are about 1.5 acres, about two-thirds of which are lawn and the rest 
with shade trees (Figure 20). The picnic area is on the Upland Terrace close to the unpaved 
parking area, normally with walk-in access only. The park is open during daylight hours. 
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Figure 20 - Picnic Pavilions and Concrete Trail 
 

 
 

2.0 WATER ENVIRONMENT   

2.1 Approach 

Two aspects of the water environment were investigated for potential improvements, hydrology 
and water quality. The approach involved traversing the property and inventorying key onsite 
alterations to drainage features regarding flow direction, depth, and pathways as potential onsite 
stressors on hydrology. Natural communities were investigated for signs of hydrologic stress 
caused either by dewatering, artificial impoundment, or stream erosion. Dewatering stress is 
evidenced by plant species in the understory being drier than expected assemblages based on 
the composition of the older canopy species or on mismatched canopy species given the elevation 
and drainage position of the land surface, oxidation of organic sediments, or tree mortality.  
Impoundment stress is evidenced by tree mortality upstream of control structures, artificial 
embankments, or culverts that could be holding water too long or too deep upstream. Raw, 
actively eroding streambanks on straight reaches of the channel and knickpoints on the bed are 
evidence of excessive erosion. Streams were walked to identify the presence of such conditions. 
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In addition to field visits, the Southwest Florida Water Management District’s (SWFWMD) LiDAR-
derived digital elevation model (DEM) was used to examine flow paths and alterations to them. 
This data enables one to see through the tree canopy that can obscure such features on an aerial 
photograph. True color aerial photographs from 2004, 2006, 2007, 2009, 2011 and 2014 were 
examined along with black and white photos from 1940 and 1970 and a color infrared image from 
1999 for evidence of artificial earthwork and to help establish the timing of it. 
 
Water quality impacts were also explored by examining the nutrient loads likely to be generated 
given the soils and land use conditions of the urban drainage coming to the property. The drainage 
path for this load was then examined for potential short-circuiting of natural levels of nutrient 
reduction likely to occur absent the effects of artificial drainage onsite. To estimate the pollutant 
load, the watershed area contributing to the park from the eastern hillslope was delineated by 
hand using the SWFWMD DEM and USGS 1:24,000 Topographic map. The SWFWMD 2011 
digital landuse map and NRCS digital soils map (SSURGO) were used to quantify the land use 
and hydrologic soil group, respectively. These data were used to generate estimates of the 
pollutant loads from the urban watershed to the park. 
 
Pollutant load modeling was conducted to estimate the annual stormwater pollutant loads 
associated with each basin. The pollutant load modeling was accomplished using an approach 
developed in-house by Amec Foster Wheeler that is based on a modification of the U.S. 
Environmental Protection Agency’s (EPA) Simple Method (Schueler 1987). The Simple Method 
estimates stormwater pollutant loads as the product of annual runoff volume and pollutant 
concentration. 

The Simple Method is a three-step calculation (Ohrel 2000): 

1. Runoff coefficient calculation, Rv: 

Rv = 0.05 + 0.009 * I 

Where: 

Rv = Mean runoff coefficient 

I = Percent of site imperviousness 

 

2. Runoff volume (acre-feet per year) calculation: 

R = (P * Pj * Rv / 12) * A  

Where: 

R = Runoff volume (acre-feet per year) 

P = Annual rainfall depth (inches) 

Pj = Fraction of rainfall events that produce runoff (normally equal to 0.9) 

A = Study area (acres) 

 

3. Annual pollutant loads (pounds per year) 

L = 2.72 * R * C 

Where: 

L = Annual pollutant load lb/year) 

C = Event mean concentration of the pollutant (mg/l) 
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2.72 = Conversion factor (from mg/l to lb/acre-foot) 

For this investigation, the Simple Method is modified calculating runoff using the SCS method as 

follows: 

Q = (P - 0.2 * S)^2 / (P + 0.8 *S) 

Where: 

Q = Runoff depth (inches) 

P = Rainfall depth (inches) 

S = Potential maximum retention after runoff begins (inches),  

Equal to (1000/CN)-10 

CN = Curve number 

 

Here, P, the rainfall depth, represents the daily rainfall amount instead of the annual rainfall depth 
that is normally used in the Simple Method. The calculated Q (runoff depth,) represents the daily 
runoff depth. This daily runoff is calculated individually for each different land use category. Then, 
the individual land use category’s annual runoff was summarized. Thus, the total runoff volume 
was obtained by summarizing each individual land use runoff. Representative annual average 
rainfall was utilized for inclusion in this analysis.  
 
Although the Simple Method is an appropriate and reasonably accurate technique to estimate the 
pollution loading contributed during the storms, it does have several limitations: 

 This method cannot be used to estimate the pollutant loads generated by baseflow, only 
the loads generated during the storm.   

 The Simple Method should be limited to basin areas smaller than 640 acres.  Larger basins 
require a more complex method of analysis.   

 This technique may not accurately estimate pollutant loads for construction sites, heavily 
traveled highways, croplands, and undeveloped areas. 

 

Despite the above limitations, the Simple Method is considered an excellent tool for comparing 
pollutant loads of different drainage subbasins for prioritization purposes and making preliminary 
or coarse estimates for planning. 

Table 1 lists the event mean concentrations (EMC) used to estimate pollutant loads for the project 
sub-basins. The EMCs are estimated average load concentrations from specific land uses based 
on past monitoring activities conducted throughout the State of Florida.   
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Table 1 - Summary Of Literature-Based Pollutant Loads 

 

Landuse Category 

Typical Runoff Concentration (mg/l) 

Total N Total P BOD TSS COPPER LEAD ZINC 

Low-Density Residential1 1.5 0.18 4.7 23 0.0084 0.0024 0.0314 

Single-Family 1.85 0.31 7.9 37.5 0.016 0.004 0.062 

Multi-Family 1.91 0.48 11.3 77.8 0.009 0.006 0.086 

Low-Intensity Commercial 0.93 0.16 7.7 57.5 0.018 0.005 0.094 

High-Intensity Commercial 2.48 0.23 11.3 69.7 0.015 -- 0.16 

Light Industrial 1.14 0.23 7.6 60 0.003 0.002 0.057 

Highway 1.37 0.17 5.2 37.3 0.032 0.011 0.126 

Pasture 2.48 0.7 5.1 94.3 -- -- -- 

Citrus 2.31 0.16 2.55 15.5 0.003 0.001 0.012 

Row Crops 2.47 0.51 -- 19.8 0.022 0.004 0.03 

General Agriculture2 2.42 0.46 3.8 43.2 0.013 0.003 0.021 

Undeveloped / Rangeland / 

Forest 1.15 0.055 1.4 8.4 -- -- -- 

Mining / Extractive 1.18 0.15 7.63 60.03 0.0033 0.0023 0.0573 

Wetland 1.01 0.09 2.63 11.2 0.001 0.001 0.006 

Open Water / Lake 1.6 0.067 1.6 3.1   0.0255 0.028 

Notes: This table is a replica of the Table 4-17 in Harper and Baker (2007); the Final Report of "Evaluation of Current 
Stormwater Design Criteria within the state of Florida” prepared for: Florida Department of Environmental Protection 
(June 2007) 

Total N and P EMC values from FDEP & WMD (2010) 
     

  

Wetland and Open Water/Lake EMC from Harper & Baker 

(2003)      
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2.2 Results 

No evidence of impoundment stress was observed. Moderate dewatering stress was evident at a 
2-acre oxbow swamp that is partially drained by the only artificial drainage feature inventoried on 
the property, the interceptor trench. The interceptor trench allows water from the North Prong 
stream to bypass the oxbow swamp that it historically flowed through. The interceptor ditch was 
cut to about 9 feet NAVD88, which is well below the oxbow which sits at 11 to 13 feet. At that 
elevation it should be a Floodplain Swamp and it has some canopy species consistent with that 
designation, but its groundcover includes significant presence of drier plants such as thistle, panic 
grasses, and tropical soda apple. Other Floodplain Swamps not in proximity to the interceptor 
ditch, but at similar elevations as the oxbow had standing water at the concurrent time of 
observation, but the bypassed oxbow did not (Figure 21a and b). In addition to the 2-acre oxbow, 
the ditch is likely to be dewatering at least another 2 acres of Floodplain Swamp and Hydric 
Hammock along it. 

 
Figure 21a - Drained Oxbow and Contemporaneously Inundated Floodplain Forest 

 

 

a) Drained oxbow 
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Figure 21b - Drained Oxbow and Contemporaneously Inundated Floodplain Forest 
 

 

b) Naturally inundated Floodplain Swamp at similar elevation 
 
 
The DEM indicates that the lower portions of the North Prong have become artificially incised due 
to headward4 erosion from the interceptor trench into the natural channel (Figure 22). This is a 
common response when the elevation of a receiving waterbody that a stream discharges into is 
lowered5, which digging the trench accomplished. The natural flowpath of water from the North 
Prong has also been considerably shortened by the interceptor trench. This water still flows 
through the Basin Swamp on the Wetland Terrace for a distance of about 1,200 feet. It then travels 
another 1,500 feet through the natural channel across the Upland Terrace upon which its flow is 
captured by the interceptor trench and routed northwest directly to the Peace River along 450 feet 
of ditch. That 450 feet of ditch is unlikely to be providing any nutrient attenuation and it replaces 
the southeastward and historic flow path through the oxbow and then through the slough to the 
Peace River which is collectively 2,800 feet long. In summary, the historic flowpath provided a 
total contact length with wetlands of 4,000 feet, which is reduced to 1,200 feet by the interceptor 
trench.6 
 
The annual nitrogen loads from the 512 acre watershed along the eastern hillslope were 
calculated to be about 2,600 pounds. The calculated loads for this and other pollutants are 
depicted in Table 2. 
  

                                                           
4 Moving in an upstream direction.  Often a knickpoint (small waterfall), or series of knickpoints, are found at the leading edge 
of the eroding stream bed. 
5 Such lowering at a stream’s mouth is referred to as ‘base level reduction.’ 
6 This calculation excludes the natural stream length because it likely contributes a small amount of treatment versus the 
wetlands. 
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Figure 22 - Water Environment Stressor Points of Interest 
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Table 2 - Estimated Pollutant Loads from the North and South Prongs to the Park 
 

Basins 

Estimated 
Existing 
Annual 

TN Load 
(lb) 

Estimated 
Existing 
Annual 

TP Load 
(lb) 

Estimated 
Existing 
Annual 

BOD 
Load (lb) 

Estimated 
Existing 
Annual 

TSS Load 
(lb) 

Estimated 
Existing 
Annual 

Cu Load 
(lb) 

Estimated 
Existing 
Annual 
Pb Load 

(lb) 

Estimated 
Existing 
Annual 
Zn Load 

(lb) 

A 1,073 129 3,620 17,975 5 2 23 

B 455 66 1,752 8,287 3 1 12 

C 1,112 173 5,790 36,109 11 3 53 

Total 2,640 368 11,163 62,370 19 6 88 

 
Forested wetlands in Florida remove roughly 45% to 80% of the nitrogen load received from pre-
treated municipal wastewater (Kadlec and Knight 1996, Kadlec and Wallace 2009, Martin et al. 
2001). Stormwater provides lower loads than treated wastewater and treatment efficiencies are 
greater at high loads. This, coupled with the fact that unaffected wetlands upstream of the altered 
area of the park provide treatment further reducing the load to the affected area make it a matter 
of some speculation to estimate the amount of lost treatment. It seems reasonable to assume 
something close to the low end of efficiency for the upstream removal. Thus assuming a treatment 
efficiency of 40% means that 60% of the 2,640 pounds of TN load would pass downstream, 
equivalent to 1,584 pounds. Since the upstream wetlands would be removing the ‘easy’ nitrogen, 
we can speculate that the treatment efficiency downstream would be cut in half (to 20%). This 
means that 80% of the 1,584 pounds TN received would pass from the historic downstream 
wetlands to the Peace River, equivalent to 1,267 pounds. Using these assumptions, the removal 
difference is 1,267-1,584 = -317 pounds. So, something on the order of a few hundred pounds of 
nitrogen removal capacity has been lost due to the interceptor trench. This is equivalent to slightly 
more than 10% of the total load from the eastern hillslope watershed. 

2.3 Recommended Hydrology and Water Quality Improvements 

The primary recommended objective is to diminish the drawdown effects of the interceptor trench.  
This will restore the hydrology of up to 4 acres of forested wetlands in the vicinity of the trench, 
especially the 2-acre oxbow swamp. It will have a secondary water quality benefit, perhaps 
removing about 10% of the nitrogen load received from the uplands east of the park that would 
not otherwise be retained. There is tremendous uncertainty in the quantity of nitrogen removal, 
however. Therefore we recommend viewing the primary, and perhaps sole benefit of bypass 
removal as being related to hydrologic rather than water quality benefits. Based on comparatively 
small fluvial forces versus those of the river, it is unlikely flow from the trench is driving any of the 
wholesale erosion of the North Bend despite its outlet’s position at the head of the bend. 
 
The wetland drawdown effects of the trench can be mitigated in several ways, each with different 
ancillary benefits and costs. The most expensive option would be to fully restore the trench to 
something approximating its pre-disturbance condition. This involves full linear fill of the trench, 
temporary stabilization with biodegradable erosion control blankets, and permanent restoration 
with native floodplain vegetation plantings. This is a major earthwork and long-term re-forestation 
project to recover about 1.7 acres of forested wetland directly on the trench’s footprint.  It would 
require 500 to 800 dump trucks of clean fill to achieve wetland grade and 15 years of monitoring 
and maintenance to assure success of forest development. If money and time were no object, 
this would be the way to go. 
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Alternatively, the drawdown effects of the trench could be largely eliminated with much less 
earthwork and cost by more surgically plugging and stabilizing the ground at concentrated flow 
ways where the trench directly drains the oxbow and North Prong. For example, channel plugs at 
locations B2 and B3 would re-route flow from the North Prong through the oxbow again (Figure 
22). This is the low-cost, least benefit option. Two small ditch plugs to restore the hydrology of a 
2-acre forested wetland. Adding plug B4 would shunt water passing through the Oxbow toward 
the 3.5-acre Backswamp, instead of allowing it to flow through the 1.7-acre trench. This would 
further restore the historic flow-path of the Prong water through the Alluvial Plain, hydrologically 
benefitting an additional 3.5 acres of forested wetlands and open water habitat. Plug B1 could be 
constructed in lieu of plug B4 at an elevation high enough to have a similar effect in terms of 
shunting more water into the Backswamp from the Oxbow. The main differences are that the 
trench would fill with water prior to the shunting occurring, reducing the total duration of the flow 
to the Backswamp and reducing the drawdown on another 2 acres of forested wetlands near the 
trench that are not in-line with the Oxbow or Backswamp.   
 
The most versatile partial plug option would be to construct all four plugs, equipping B2 and/or B4 
with operable structures that could be used manage flow and water levels in the trench. Keeping 
water levels high in the trench enables its use as a fishing pond and eliminates drawdown of at 
least 2 acres of adjacent swamps. Adding operable structures to B2 and B4 would probably 
double the project cost versus that with the four earthen plugs alone, but it would still be a fraction 
of the cost full linear fill of the trench while providing 1.7 acres of recreationally valuable open 
water habitat instead of 1.7 acres of forested wetland habitat as a tradeoff.   
 
The best mix of cost and benefit would probably be to construct all four plugs with an operable 
structure at B2. This would enable park managers to periodically charge the trench with North 
Prong water and divert the North Prong’s flow to the Oxbow the majority of the time. The DEM 
suggests that once water levels reach 12.5 NAVD88 in the trench and Oxbow, it can flow into the 
Backswamp. Perhaps not coincidentally, that is within the prevailing range of elevations for the 
Floodplain Swamps (11 to 13 NAVD88). This means that plugs B1 and B4 need to be constructed 
to that elevation plus 1.5 feet of freeboard (e.g. 14 feet NAVD88). The adjacent banks of B1 are 
at 20+ feet and those at B4 are 16 feet which means this concept is viable with very little 
appurtenant earthwork. It also means that the B1 and B4 structures need to be designed for 
overtopping, in both directions, during rise and recession of Peace River floods. 
 
Permitting an operable structure is more complicated than a passive one, and may require 
oversight from SWFWMD or even be denied. Plug B4’s main purpose is to force Oxbow discharge 
to flow southeast toward the Backswamp and preclude it from entering the trench. The benefit of 
this is diminished absent an operable B2 structure. Therefore, if B2 cannot be made operable, we 
recommend not constructing B4 and thus allowing the trench to passively fill before water will 
move southeast. The DEM indicates this will occur at an elevation of around 12.5 feet NAVD88.  
However, this pop-off and several other locations should be verified by ground survey 
commissioned by the design engineer prior to committing to any final design elevations. 
 
The basis of design for these alternatives may require hydrology and hydraulics modeling at the 
discretion of the designer. Permitting agencies may require flood event modeling at their 
discretion. However, the relatively small scope and scale of the works, plus their position at low 
elevations well-within an existing massive floodplain, make upstream hydrology impacts unlikely. 
The treatments described fall within a category of projects that are often not modeled. Project 
hydroperiod benefits could be quantified using integrated, groundwater-surface water models, but 
this is not recommended based on cost versus potential benefit. 
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3.0 NUISANCE SPECIES AND HABITAT RESTORATION 

3.1 Approach 

A combination of site visits, aerial photographs, and the DEM were used to identify and map the 
geomorphic surfaces on the property, identify and map the existing plant communities on the 
property, locate and identify areas disturbed by invasive species and other human impacts, and 
then conceive nuisance species removal approaches and habitat restoration projects. 
 
Areas with and without dense canopy were selected for site visits, while also assuring a range of 
elevations using the 2014 color aerial and SWFWMD LiDAR DEM.  A total of 28 sites were visited 
during January 5 and 7, 2016 by Amec Foster Wheeler biologists. Existing habitats were observed 
and dominant plant species composition were recorded for each location and were photographed 
at almost all locations. The locations were recorded using a GPS and were subsequently 
georeferenced in the project GIS. 
 
The DEM and supplemental field visits by an Amec Foster Wheeler fluvial geomorphologist made 
during the summer and fall of 2015 were used to assign geomorphic surfaces to the property. A 
study describing Pleistocene and Holocene floodplain genesis in the region was reviewed 
(Guccione 1995) as well as a vegetation and soil study conducted for SWFWMD’s Middle Peace 
River MFL (Berryman & Henigar 2004). Understanding the types and distribution of geomorphic 
surfaces contributes important information related to understanding forest succession and flood 
regimes. It also helps to illustrate and geographically frame the discussion of the habitats 
occupying each surface. 
 
SWFWMD provided operable files for a 2005 HEC-RAS model used to assess aspects of MFLs 
for the Middle Peace River which is described in Kelly et al. (2005) and Lewelling (2003). HEC-
RAS computes water elevations along the river for various streamflows. The SWFWMD HEC-
RAS model offered dozens of steady state runs covering a gamut of streamflows on the Peace 
River from Zolfo springs to Arcadia. Amec Foster Wheeler used the model to estimate water level 
exceedance frequencies at Morgan Park resulting from river flow. Knowing such exceedances 
helps to assign frequently wetted surfaces likely to be altered by alluvial processes from the river 
and to understand hydrologic contributions from the river to the park’s wetlands. Model transect 
152.1 is located within the North Bend (Figure 18), which is longitudinally central to the project 
area.7 The HEC-RAS model enabled the conversion of the long-term USGS daily flow record from 
Arcadia, collected from near SR 70, to a long-term daily stage record at transect 152.1 at the park.  
The accuracy of the model is plus or minus 6 inches based on its calibration results (Kelly et al. 
2005). 
 
Observed plant assemblages were compared to existing classification schemes by FNAI (2010) 
and Berryman & Henigar (2004). The best overall descriptions fitting property conditions and 
objectives were those of FNAI (2010), so that resource was used to provide the nomenclature 
used for the onsite community types.  
 
The DEM in the GIS was used to assign prevailing ground elevations for each plant assemblage 
reported at the field investigation areas. The ESRI ArcInfo software was then used to create 
mapping surfaces of the upper elevations determined for each FNAI community type. Starting 

                                                           
7 The location of transect 152.1 was determined from the 2005 HEC-RAS model’s stationing distances reported in feet from the 
mouth of the river at Charlotte Harbor, which was confirmed to be identical to the georeferencing and stationing used in a 
predecessor flood profile study (Murphy et al. 1978) for transects with common numerical designations between the two studies.   
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with the upper surface and successively subtracting level exposures below it results in the 
assignment of the spatial distribution of each community based on elevation. Elevation breaks 
were examined and mapped separately for each geomorphic surface because they vary in their 
sources of water and relationships between hydrology and elevation thresholds for some of the 
community types. 
 
Amec Foster Wheeler biologists noted nuisance exotic species at each field site in addition to 
noting the dominant plants. The association with particular habitat types and geomorphic 
surfaces, and the spatial distribution of each nuisance species was assessed to recommend 
management strategies. Likewise the field observations and photographs were used to identify 
any aberrations in forest structure, species composition, or human disturbance requiring remedial 
action. Historical black-and-white aerials from the 1940’s and 1970’s were compared to true color 
aerials from 2004, 2006, 2007, 2009, 2011 and 2014 and a 1999 infrared aerial to aid in habitat 
mapping and to better understand changes in cover over time. 

3.2 Results 

Four geomorphic surfaces were identified (Figure 4).  One of these, the Alluvial Plain, is frequently 
flooded by the Peace River which makes substantial contributions to the hydrology of two of the 
three forest types occurring on the surface, Floodplain Swamp and Hydric Hammock. The river 
floods those two community types seasonally and helps maintain long hydroperiods in the 
Floodplain Swamps. The remaining forest of the Alluvial Plain, Mesic Hammock, is only 
sporadically flooded. 
 
The main alluvial surface running diagonally across the center of the property is the Upland 
Terrace which is very seldom flooded by either river flow or overland flow from the adjacent 
eastern uplands. The dominant community type of the Upland Terrace is Mesic Hammock. It is 
also crossed by two small headwater stream valleys each of which support narrow bands of 
forested wetlands. Another large alluvial surface on the property is a Wetland Terrace that is 
routinely flooded by the eastern valley hillslope and the upstream floodplain. Its hydrology 
depends mostly on non-riverine sources.  Basin Swamp occupies most of the Wetland Terrace. 
 
Two small parts of the property are part of the eastern Valley Hillslope. One of these slopes is 
occupied by a Baygall community and the other is Mesic Hammock and Baygall that has been 
partially cleared and altered. A small portion of the Upland Terrace has been cleared for use as 
a picnic and recreational area. An active railroad grade runs diagonally along the property, mostly 
on the Wetland Terrace. One small area east of the rail line (see Area #28 in Appendix B) was 
dominated by earpod trees and had a hunter’s tree stand and feeder with introduced non-native 
grasses. With these exceptions the communities are dominated by native vegetation. 
 
Overall the habitats within the park are appropriate and of relatively high quality. Disturbances 
and exotic species were fairly minimal with just a few problem areas scattered throughout the 
park. However, the existing dense undergrowth of the Mesic Hammock on the Upland Terrace 
and the tree cover evident on the chronosequence of aerial photos indicate that that area has 
experienced significant fire suppression after the 1940’s. This means the park’s fire ecology and 
associated forest structure and species diversity have been lost. 
 
Three main categories of nuisance species were observed. The first of these includes non-
emergent floating leaved plants that are likely periodically deposited in the Floodplain Swamps of 
the Alluvial Plain by the Peace River. Once deposited they reproduce. These species include red 
root floater (Phyllanthus fluitans), water spangles (Salvinia minmima), water hyacinyth (Eichornia 
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crassipes), and water lettuce (Pistia stratoides).  Although it is an emergent grass species rather 
than a floating leaved non-emergent plant, West Indian Marsh Grass (Hymenachne 
amplexicaulis) was found in similar settings as the floating leaved invasives.  It was also observed 
to be growing in the crooks of tree branches at river flood levels. Thus it appears to also be 
associated with repetitive river dispersals into the park. 
 
Another category involves wind and wildlife distributed woody species. Camphor trees 
(Cinnamomum camphora) were the most abundant exotic noted.  Surprisingly only one Brazilian 
pepper (Schinus terebinthifolius) was observed. Other species in this category include valamuerto 
(Senna pendula var. glabrata), ear pod tree (Enterolobium contortisiliquum), and Caesarweed 
(Urena lobata).  
 
Emergent herbaceous invasives observed included tropical soda apple (Solanum viarum), 
aquatic soda apple (Solanum tampicense), wild taro (Colocasia esculenta), cogongrass (Imperata 
cylindrica), paragrass (Urochloa mutica). Nuisance vines consisted of air potato (Dioscorea 
bulbifera) and also are likely to include climbing ferns in the genus Lygodium. 
 
Few areas had extensive concentrations of nuisance species.  Instead occurrences tended to be 
sporadically and broadly distributed throughout the park in sparse distributions (Figure 23). One 
notable exception involves the ‘open water’ areas of the Backswamp. This area was rife with all 
the nuisance floating leaved plants and West Indian marsh grass (Figure 18).  

3.3 Nuisance Species Management Recommendations 

Due to the scattered and widely dispersed nature of the invasive species across the property, 
routine (annually or more frequent) and systematic pedestrian surveys are recommended off the 
trail systems. Observers should be familiar with the existing and potential exotic species 
identification and equipped with sub-meter GPS equipment to delineate occurrences for 
subsequent treatment.  Areas with specimens could also be demarked with flagging tape or spray 
paint (on plants to be removed only) to facilitate efficient location by the removal crew. These 
practices are essentially search and destroy missions. The reason for recommending frequent 
and comprehensive intervention across the property is related to population dynamics. It is much 
less expensive to treat small scale invasions before they expand into large scale coverage, and 
it results in less collateral damage to desirable species. A database of species encountered, 
frequency of observation by species over time, and efficacy of treating each identified patch by 
species should be kept. Frequency of inspection may need to be adjusted over time if the 
frequency of occurrences declines or rises as a trend. 
 
Some nuisance species are worse than others, and should be prioritized with extreme prejudice.  
The species currently observed on the property with highest potential to alter the ecology and 
natural aesthetic of the park are Brazilian pepper, cogongrass, and air potato. Although it was not 
observed during the 2016 recon, the property has significant potential to harbor old-world and 
Japanese climbing fern (Lygodium microphyllum and japonicum), which should be immediately 
eradicated upon discovery as well. These are aggressive colonizers with ample regional seed 
sources that are able to repeatedly colonize the site by wind and wildlife dispersal, and once 
established can become quickly entrenched and muscle out native competitors. 
 
Cogongrass is particularly difficult to eradicate. Stands usually require multiple herbicide 
treatments, applied during particular seasonal sequences on live leaves. See Richardson (2013) 
and Richardson and Murawski (2012) for appropriate herbicides and overall strategies for 
managing cogongrass. Cogongrass spreads by seed and deeply rooted rhizomes.   
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Figure 23 - General Distribution of Nuisance Species Locations 
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Brazilian pepper control requires cutting the shrub/tree to stumps and immediately herbiciding the 
cut-stump as described in Langeland et al. (2014). More detail concerning Brazilian pepper is 
provided by Cuda et al. (2006). 
Old world climbing fern is eradicated with herbicides (Langeland et al. 2014). More details on this 
species are available via the Florida Exotic Pest Plant Council’s (FEPPC) Lygodium Task Force 
(2006). 
 
Air potato beetle is a seemingly effective biological control agent on the property. The beetles are 
distributed to approved handlers by the USDA upon availability on a first-come first-serve basis 
while supplies last. Beetle control can be supplemented by cutting the vines, removing bulbils 
from the vine, and picking and digging up bulbils from the ground (FEPPC Air Potato Task Force 
2014). 
 
Langeland et al. (2014) describe both of the observed soda apple species as rapid expanders 
that should be aggressively managed as well. They recommend manually pulling small or sparse 
invasions (wear gloves) and herbiciding larger ones. The same authors describe wild taro as hard 
to kill once established, requiring multiple herbicide treatments. FWC (2008) cautions that wild 
taro is spreading rapidly across the state and describes conditions where it has muscled out native 
plants along riverine shorelines.  
 
Removal of paragrass and West Indian marshgrass along river channel margins is not 
recommended because it may initiate excessive erosion and the species are likely to rapidly re-
colonize from propagules brought from upstream anyway. These species could be eradicated 
with herbicides by professionals wherever they are encountered elsewhere, but they are unlikely 
to displace native species in the park because it lacks native emergent marshes. The benefits of 
herbiciding these plants versus the risk of overspray killing adjacent native plants should be 
carefully weighed. 
 
Camphor tree was the most widely and ubiquitously observed woody nuisance species on the 
property. Its control is similar to the cut-stump herbicide treatment for Brazilian pepper. Large ear 
pod trees can be cut down by experienced lumberjacks or tree surgeons. 
 
Red root floater is an aquarium plant first discovered in Florida waters (the Peace River) in 2010.  
FWC and SWFWMD conducted extensive surveys of the Peace River and its tributaries in an 
effort to eradicate the species in Florida before it took hold (Sowinski 2011). These efforts were 
not successful, so aggressive control is clearly warranted in a continued effort to slow the spread 
of this species. Control is induced using aquatic herbicides. 

3.4 Habitat Restoration Recommendations 

Three concentrated areas of nuisance species warrant consideration for habitat restoration mainly 
via invasive species eradication with selective plantings of natives, RU4 and RU2 (Figure 24).  
The first of these is the interior of the Backswamp area (RU4) where it contains luxuriant growth 
of West Indian marshgrass, water hyacinth, water lettuce, floating red root, and water spangles. 
These plants should all be herbicided. The area is naturally a high stress zone for emergent plants 
because of its radical water level swings associated with seasonal and chaotic river level changes 
ranging from dry to over several feet of water. This is why mainly detached-root species and rapid 
colonizers are found there. No native analogues for planting are recommended. This zone of the 
Backswamp should predominantly be managed as an open water slackwater area with a level 
pool to the river. Shallower portions of the Backswamp have aquatic soda apple and or West 
Indian marshgrass. These should be herbicided and those areas should receive follow up 



Charlotte Harbor National Estuary Program  Amec Foster Wheeler Project No. 600432 
DeSoto County’s Morgan Park Comprehensive Project Plan                                                                           June 2016 
  Page 36 

plantings of duck potato, softstem bulrush, and swamp smartweed after eradication of the soda 
apple and marshgrass is confirmed. 
 
 

Figure 24 - Restoration Area Foci 
 

 
 
The second recommended restoration area is the aforementioned ear pod tree copse in Area #28 
(RU2). The ear pod trees should be cut down. The chinaberry trees (Melia azedarach) should be 
stump-cut and herbicided. The exotic feeder grasses should be herbicided. The air potato should 
be cut, herbicided, and bulbils removed. Trash should be removed, and the hunter’s tree stand 
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and feeder removed. This area should be subsequently planted with one-gallon red maple, laurel 
oak, swamp dogwood, wax myrtle, and American elm on 8 foot centers. The plants should be 
monitored for at least two years after planting with supplemental plantings occurring if more than 
25% mortality occurs. 
 
The third area is east of the picnic grounds (RU3). The camphor trees should be stump-cut and 
herbicided. The ear pod trees should be cut down. The guineagrass (Panicum maximum) and 
Caserweed should be herbicided and the air potato treated as described for RU2 above. Litter 
should be removed and animal-proof trash containers installed in the picnic area. This area should 
be subsequently reforested by planting laurel oak, live oak, slash pine, and American elm on 8-
foot centers and re-planted as needed after two years. 
 
RU1 consists of former bahia grass pasture that is succeeding to a mesic hammock. It is an 
isolated area and is too small to justify expensive restoration to a flatwoods groundcover. 
Therefore, it should be left alone, with routine observation and control for invasive nuisance 
species. 
 
Potential Burn Units (BU) 1-4 are overgrown with head-high palmetto, vines and other thicket 
species (Figures 24 and 25). These areas may represent unpredictable, but inevitable wildfire 
and crown fire risk that should be examined and discussed with a qualified Florida Forest Service 
professional. If so, that risk should be mitigated to prevent the catastrophic destruction of the 
Mesic Hammock by mechanical thinning and/or prescribed burn. Catastrophic fires of overgrown 
Mesic Hammocks result in a weedy post-burn condition that takes at least a quarter-century to 
recover (FWS 1999). 
 

Figure 25 - Mesic Hammock on Upland Terrace with Vine and Shrub Overgrowth 
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These Mesic Hammocks were once highly pyrogenic Pine Flatwoods or Dry Prairies and they all 
represent opportunities to re-establish some degree of fire ecology to the park. Burns will have to 
be planned and conducted in surgical fashion by highly experienced professionals and will be 
limited to particular wind conditions because the closest unit (BU4) is within 650 feet of residential 
property to the east and 1,700 feet of SR 70 to the south. Roller chopping or hydro-axing will likely 
be required prior to the first re-introduction of fire. Wind direction limitations may preclude burn 
frequencies necessary to restore Pine Flatwoods (once every 2 to 7 years). Although Mesic 
Hammocks are not pyrogenic, they can tolerate infrequent cool ground fires which could be 
applied every 5 to 15 years (or as recommended by a qualified burn expert) to thin the palmetto 
layer, open the habitat up in at least a patchy fashion, and greatly reduce the risk of catastrophic 
wildfire. Such burns are likely to create greater forest structure diversity and biodiversity than what 
currently exists, perhaps allowing some larger patches of sun-loving flatwoods groundcover and 
shrubs to recover even if full-blown recovery of Pine Flatwoods is not achievable. 

4.0 RECOMMENDED STREAMBANK STABILIZATION PROJECTS 

4.1 Approach 

Two Peace River bends are migrating into Morgan Park (Figure 26). The South Bend is 
threatening the sole vehicular entry to the park (Figure 27). The North Bend has started eroding 
one of the most popular trails in the park that provides a unique vista on a river bluff.  It will began 
destroying wetland acreage once it completely erodes the trail.  The exposed and actively eroding 
raw bank is more than 15 feet high and is attracting inappropriate and potentially dangerous 
recreational use from users accessing it from the river (Figure 28). Amec Foster Wheeler 
investigated the fundamental causes and rates of erosion. Once understanding of those factors 
was developed, the team conceived remedies. In keeping with the purposes of a nature park, 
opportunities to develop a living shoreline were prioritized. The idea is to set reasonable goals 
given the setting, determine if the banks should be stabilized in place or rebuilt to a historic 
position, and if the latter, determining what position in time is reasonable. 
 
The scientific discipline of fluvial geomorphology is the study of how flowing water shapes land. It 
addresses the processes that affect channel dimension and pattern, including bank erosion.  
Fluvial geomorphologists are trained to interpret long-term streamflow records, historical aerials, 
channel dimension and pattern, and field indicators of sediment transport representing 
geomorphic work by fluvial forces to determine trends and causes of erosion. This data is used in 
concert with specific civil engineering evaluations to inform decisions regarding the kinds of 
remedies required. The civil engineering evaluations include sub-surface investigations of the 
geotechnical properties of the lithological layers in the embankment and toe as well as scour 
depth calculations.  Scour depths and soil properties affect slope stability and are therefore major 
factors for designing a stable streambank. Scour and slope stability calculations are to be finalized 
in Task 2 (60% design), but preliminary geotechnical investigations were made for this report to 
narrow options. 
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Figure 26 - Eroding Bend Locations 
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Figure 27 - Eroding South Bend 
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Figure 28 - Eroding North Bend and Trail 
 

 
 
Valuable data and tools for assessing the causes and rates of erosion are available for this project.  
These include a multi-decadal8 average daily streamflow record for the Peace River at Arcadia 
(USGS Station 02296750). This gage is located less than a mile downstream of the park. It was 
examined for patterns indicating extreme flow changes over time that could be associated with 
excessive erosion. Climate changes, especially those involving rainfall, greatly effect fluvial 
geomorphology. Therefore, sustained periods of differing climate were defined from the literature 
and the gage record.  Kelly (2005) identified particular transitions in long-term streamflow patterns 
in peninsular Florida associated with Atlantic Ocean temperature fluctuations. This is called the 
Atlantic Multidecadal Oscillation (AMO). The Peace River watershed experienced a wet period 
from 1940 to 1969 and a dry period from 1970-1999 (Kelly et al. 2005). These periods were also 
compared to the most recent one from 2000-2015. Hurricane Charley produced significant 
damage to Arcadia and blew trees down in the park during August 13, 2004. While Charley’s local 
impacts were wind-related, subsequent hurricanes crossed the Peace River watershed later that 
year generating large floods in mid-September at the park.  Large floods in 2001 broke a nearly 
2-year extreme drought in the watershed. These extreme episodes defined potential threshold 
events of particular interest as well. Therefore, streamflow records were examined for the entire 
record from 1931-2015 and compared among periods from 1940-1969, 1970-1999, and 2000-
2015. Georeferenced aerials from 1940 and 1970 were used to assess channel patterns that 
unfolded during the wet AMO period, those from 1970 and 1999 for the dry AMO period, and 

                                                           
8 The period of record (POR) is from 1932-2015. 
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those from 2004, 2006, 2007, 2009, 2011 and 2014 from the recent, post hurricane period. The 
1940 aerial provides a snapshot indication of conditions at the end of the previous period, a time 
when land use patterns had been changing since the late 1800’s but much of natural Florida 
remained intact. 
 
Streams are conduits for sediment as well as water. Thus channel dimension and stability rely on 
a state of dynamic equilibrium involving water and sediment volumes transported over a few 
decades or more. Streams with dimensions in balance with sustained sediment and water delivery 
over time are said to be ‘in regime.’ Streams not in regime are difficult to stabilize because the 
stressors are usually operating at a watershed scale. The USGS gage record contains data that 
can be used to assess long-term trends in sediment accumulation or scour, either of which could 
implicate watershed-scale changes in sediment delivery leading to certain kinds of in-channel 
adjustments. For example, the river might cut deeper and become narrower if sediment supply is 
reduced and become shallower and widen if sediment supply is increased. The daily flow and 
stage data was winnowed to include only records within plus or minus 1 percentile of the median 
streamflow, which provides a record of relatively steady in-channel flows (ranging from 426 to 455 
cfs). This provides a relatively narrow range of discharge with concurrent stage records. The stage 
for that narrow discharge band is then plotted against time to determine if a trend of aggradation 
or degradation has occurred.9 
 
Aggradation often leads to rather systematic channel widening because as the channel becomes 
shallower more force is displaced to the banks. Degradation can be associated with channel 
narrowing if it occurs after a widening phase because as the forces diminish along the channel 
margins, the vegetation recovers and extends waterward again. A secondary adjustment can 
occur if degradation continues to a threshold where it deepens and over-steepens the banks to 
the point where they can no longer support their own weight and begin to collapse into the 
channel. Then channel widens again. These scenarios only play out as described if certain 
thresholds of erosion and deposition are met.  Incremental changes in flow or sediment regimes 
do not necessarily lead to incremental changes in erosion rates or channel dimension. As 
illustrated by this example, responses also depend on what happened before (legacy effects).  
Channel responses also often lag changes in stressors because existing vegetation can greatly 
resist change. Often a trigger event, like a major hurricane or fire is necessary to overcome such 
resistance.  Once such a trigger occurs, then a period of comparatively brief and intense response 
sometimes occur. Change is not steady. Geomorphologists recognize that rivers undergo 
complex changes because they are contingent on threshold and legacy effects and subject to 
lags. These responses are further complicated by bedrock outrcroppings that can over-ride the 
effects of sediment supply in some cases. 
 
For these reasons, fluvial geomorphic investigations are necessarily forensic and rely on taking a 
weight of evidence approach to determine if the system is in regime or if regionally excessive 
sediment supply or depletion are factors affecting a local erosion feature. In addition to the flow-
stage record over time, the available chronosequence of aerials from 1940 through 2014 was 
examined, comparing channel width at straight reaches of the river over time as well as assessing 
the position of bends to determine their migration rates during different time periods associated 
with the aforementioned climate breaks. These aerials also enable determination of the frequency 
and size of sand bar formation which provides clues regarding sediment supply as well.  
Topographic patterns evident in the existing DEM indicate areas that have been alluvially active 
in modern times (last few centuries) as well. The DEM data was captured during 2005. 

                                                           
9 Aggradation means that sediment has been accumulating in the channel over time.  Degradation means that the channel bed 
has cut deeper over time. 
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While the streamflow record at the USGS station is directly applicable to the study site, the 
measured water levels (stage) are not. Therefore, the streamflow data at the gage has to be 
related to water levels at the park using a numerical model that predicts water levels along the 
river as a function of flow. The HEC-RAS software developed by the U.S. Army Corps of 
Engineers (USACE) does exactly that, and SWFWMD supplied our team with a working model of 
the river calibrated from Zolfo Springs to Arcadia. The SWFWMD HEC-RAS simulations were set-
up to help determine MFLs for the middle Peace River by the USGS (Lewelling 2003) and 
SWFWMD staff (Kelly et al. 2005). We examined the HEC-RAS model and determined that model 
cross-section 152.1 was located near the middle of park, close to the North Bend. Model output 
from that section was used to translate the long-term flow record into a local stage record for the 
park.  
 
Elevation data for the study area occurs in two different vertical datums. The more modern of 
these is the North American Vertical Datum of 1988 (NAVD88). This is the datum that will be used 
in future construction plans and is used throughout this report. Hyatt Survey’s specific purpose 
survey of the channel banks in the park commissioned by Amec Foster Wheeler for this project, 
and the SWFWMD LiDAR DEM express elevations in NAVD88. The USGS gage and HEC-RAS 
model report elevations are relative to the older National Geodetic Vertical Datum of 1929 
(NGVD29). Hyatt Survey provided the local conversion factor for the two datums at 1.12 feet.  
Amec Foster Wheeler converted the HEC-RAS and USGS stages to NAVD88 by subtracting 1.12 
feet from NGVD29 prior to evaluating the data. All elevation data, irrespective of original source, 
is expressed in NAVD88 for this report unless otherwise noted.   
 
The local water level data at cross-section 152.1 was computed in HEC-RAS versus streamflow 
and converted to NAVD88 prior to being expressed as a stage-duration curve for the property. 
This curve provides an estimate of the percent of time particular river levels are equaled or 
exceeded in the park. The local stage record provides information that was used to determine 
hydroperiods associated with certain plant species. This knowledge was applied when selecting 
species to be planted on the living shoreline restoration and when deciding the relative role of the 
river versus terrestrial runoff in supporting onsite wetlands. 
 
In summary, long-term data was gathered from the available flow records and modeled stage 
records local to the park. It was parsed into logical climate periods defined in the scientific 
literature for comparison and to reduce potentially confounding effects related to collating 
outcomes from different climatic regimes. This approach strengthened interpretation of aerial 
photographs regarding changes in river channel width and bend migration rates among periods 
with different rainfall regimes. This places what we see happening today in context to a range of 
natural conditions on two climactic extremes (wet and dry AMO’s). It also enables interpretation 
if what we see happening in the recent period is within natural norms or how it departs from them, 
and if the timing of change is coincident with any catastrophic events. Knowing the history enables 
setting better-informed objective and design approaches to meet them. 
 
Local erosion conditions and processes were explored by conducting a topographic survey of the 
North Bend, assessing geomorphic field indicators along the river frontage of the park and nearby 
areas, conducting subsurface investigations of soil properties and depth to bedrock at the North 
Bend, and interviewing park managers and frequent users. 
 
Once the fluvial geomorphic history and current conditions were examined, different technological 
approaches to achieve streambank stability were screened for applicability and compared for 
discussion. 
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4.2 Results 

No sustained trends were apparent in the gage height over time for the median flow. The stage 
generally oscillated with amplitude of plus or minus 0.5 feet around the central tendency, and has 
been even more steady over the last 5 years. The normal range of oscillation was similar between 
the two AMO periods, with the exception of four sediment slugs that appeared to be moving 
through the system in 1985 and 1986 and a single one in 2000. This means that loss of grade 
control is not an issue and threshold changes in sediment transport continuity or supply deficits 
are not affecting bed stability.10 The Peace River appears to be in regime with its watershed 
delivery systems. 
 
The 1940 aerial depicts a wider river with significantly more exposed point bars and lateral bars 
than what occurs at any point in time thereafter. This is common for other systems in southwest 
Florida we have examined including the Alafia, Manatee, Little Manatee, and Myakka Rivers, 
suggesting that regional effects played a significant role in that condition. Width was measured at 
the same 10 locations in straight reaches near the park for 1940, 1970, 2004, 2007, 2009, 2011, 
and 2014. ANOVA with Fisher post-hoc pairwise comparisons indicated statistically significant 
differences between the 1940-1970 widths versus those during the 2004-2014 years. No 
significant differences occurred between 1940 and 1970 or among any of the years from 2004 to 
2014. Mean widths were 144 feet in 1940, 138 feet in 1970 and 124 to 129 feet during 2004-2014.  
This means that there has been no systematic trend in channel widening during the recent period, 
but that river has been narrowing since 1970. It makes sense that this would have occurred during 
the dry AMO period with reduced rainfall and associated reductions in fluvial forces and sediment 
transport. The steady conditions over the last decade imply that threshold changes in hydrology 
or sediment supply have not occurred at the watershed scale. This is consistent with the grade 
control results. 
 
Differences in channel widths in the 1940-1970 period versus the recent decade are consistent 
with differences in the frequency of large floods among various time periods. Large floods were 
defined as those equal to or exceeding 10,000 cfs. Such events inundate most of the uplands, 
exceeding an elevation of 20 feet NAVD88 at the park. The average recurrence interval between 
large floods was only 2.0 years from 1931 to 1939, giving the most severe frequency of such 
events in the record. It is clear that those events were part of a period of comparatively extreme 
sediment transport evident in the 1940 aerial and the wider channels during that period also make 
sense in association with aggradation and bank widening.   
 
Large flood average return interval remained low at 3.6 years from 1940-1969, consistent with 
virtually maintaining the previous period’s channel width during a wet AMO cycle. Flood frequency 
went down and average return interval expanded to 7.3 years from 1970-1999, consistent with 
the dry AMO cycle. The channel appeared to respond by narrowing during this period of reduced 
fluvial force and sediment transport.  The large flood return interval averaged 5.0 years from 2000-
2015, intermediate between that of the two previous AMO cycles. This has been a period of 
comparative stability, without a bank width trend. These results suggest that any excessive bank 
erosion is most likely attributable to changes in local as opposed to systemic forces. 
 
Bend migration rates at the North Bend averaged 1.8 feet per year (fpy) from 1940-1970 and 1.2 
fpy from 1970-2004. The migration rate was 1.9 fpy from 2004-2014. The largest area of shoreline 
loss was migrating at a rate of 2.3 fpy from 1970-2004 and it has accelerated to 3.2 fpy from 2004-

                                                           
10 Grade control represents a state of dynamic equilibrium and stability of the river channel’s bed.  Loss of grade control is a 
serious problem that would need to be addressed prior to attempting to stabilize the streambank. 
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2014. The current erosion rates are as high as they were during the wet AMO period despite 
occurring under large flood conditions that are intermediate between those of the wet and dry 
AMO. Peak rates of migration have gone up since the last AMO cycle as well. These greater rates 
of bend migration are occurring during a period of comparative river width stability. This 
combination of facts suggest the accelerated erosion derives from local issues that have been in 
effect during roughly the last decade. 
 
At the current maximum migration rate the North Bend’s river promenade trail will be completely 
consumed at the area where the bend is migrating most aggressively in 3 to 4 years and wetland 
reductions will commence at that time. This suggests that a solution should be designed and 
constructed at the earliest possible schedule. 
 
The South Bend has been migrating at a slower overall pace than the North Bend, but is also 
showing accelerated erosion during the 2004-2014 period (0.9 fpy) versus 1940-1970 (0.4 fpy) 
and 1970-2004 (0.6 fpy). This bend migrated more quickly during the dry AMO versus the wet, 
which seems counterintuitive. It is possible that ad-hoc attempts to armor this bend commenced 
sometime after 1970 leading to that outcome. Asphalt chunks and concrete rubble partially 
protruding through sediment and vegetation were observed on parts of the bank during field visits 
in 2015. 
 
The South Bend migration will come within 10 feet of the paved park entrance road in about 26 
years at its 2004-2014 average erosion rates and a large live oak will likely be felled at the same 
time. This oak has been present since before 1940, making it at least 75 years old. Given that the 
existing erosion rate may be artificially truncated by sporadic application of rubble and rip-rap 
cover, this should be viewed as a best-case scenario.  If the erosion breaks up the non-engineered 
armoring and maximum rates equal to those of the North Bend, the oak tree and entrance road 
become threatened in about 7 years. Adding a factor of safety to that means that a solution should 
be provided for the South Bend sometime during the next 5 years. If the oak tree fails during a 
wind storm or for any other reason, the South Bend should be stabilized at the earliest possible 
time thereafter. It is a major defense for the road. 
 
The North Bend’s survey indicated a 15 foot high embankment with average slopes at 2.5:1 
Horizontal:Vertical, which is the angle of repose of most sand. Some of the cut banks locally have 
even steeper slopes, but these are not likely to persist. The subsurface investigation revealed that 
the bank materials are rather uniformly comprised of sand to resistant layers (likely limestone) at 
elevations that vary from +7 to -6.5 NAVD88. The resistant layer at +7 feet NAVD88 may be a bit 
of an outlier. All three of the remaining resistant layer readings were at or below +3 feet NAVD88. 
The riverbed’s sandy thalweg11 is generally at +0.5 to +4.5 NAVD88 and the bank toe is generally 
between +5 and +7 feet NAVD88. This means that bedrock is generally below non-cohesive bed 
and bank material and the bend is free to migrate unimpeded by resistant lithology. That leaves 
net fluxes of sediment deposition and vegetation as the only processes resisting bend migration 
at this location. Outer bends are not foci for sediment deposition, so that is not really a major 
factor. 
 
The vast majority of the accelerated erosion is occurring on an unvegetated (raw) sand bank. An 
undisturbed bend would be rather thickly vegetated by a variety of woody plant species. The lack 
of vegetation is highly unusual for middle Peace River bends and is unlikely to be a natural 
condition. Historic aerials indicate a well-forested bank from 1970 until 2004. The 2004 aerial was 

                                                           
11 The channel thalweg traces the lowest flow-path within the river channel.  In this case the prevailing thalweg elevation is 
about 4 feet NAVD88 around the bend, with the absolute deepest part of the bend pool at 0.5 feet NAVD88. 
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taken sometime between December 2003 and March 2004, a few months before Hurricane 
Charley. The next available aerial was captured in 2006, showing significant erosion and tree 
loss. It seems likely that high winds from Charley on August 13, 2004 knocked over or severely 
damaged the tree line along the bend. USGS streamflow data indicates that rainfall from Charley 
and subsequent hurricanes that summer (Frances and Jean) cumulatively led to sustained 
discharges in excess of 5,000 cfs for about a month (Figure 29). The HEC-RAS model calculates 
5,000 cfs at a stage of 17 feet NAVD88 along the park. This means that almost the entire vertical 
extent of the weakened bank was heavily worked by fluvial forces for a month, and was also 
completely overtopped by discharges in excess of 10,000 cfs for about 10 days split across two 
episodes. 
 

Figure 29 - Post Hurricane Charley Peace River Streamflow at Arcadia 
 

 
 

So it appears that the combined wind and flood effects of an unusual sequence of hurricanes 
during 2004 was a likely trigger event for the North Bend’s existing raw condition. Subsequent to 
becoming a raw bank, other forces have combined to maintain its raw condition thus facilitating a 
sustained and unnaturally high rate of erosion. These forces include natural phenomena like toe 
erosion from river flow. This undercuts the bank, allowing parts of it to massively collapse into the 
river. That likely is occurring during bankfull flow events that normally occur several times a year.  
The bank also is reported to suffer wave erosion from small watercraft, especially airboats moving 
at high speed around the bend. Series of small terraces a few inches high and deep observed on 
the bank are consistent with the effects of such wave erosion. People reportedly build slides and 
dig into the embankment. Foot traffic on the bank also wears it down. Cattle grazing, a common 
problem on raw banks, is not a factor here as no cattle are on the park. The only conceivable 
animal stressor might be Plecostomus fish burrowing into the toe, which is a problem in the upper 
river but was not observed at this bend.  Finally, the river promenade trail itself is an issue because 
it is a deforested area. Absent dense, well established woody plants, the bank will continue to 
erode quickly through the grassy trail. All of these local stressors must be mitigated by some 
combination of engineered solutions and behavior modification. 
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Site conditions occur at an actively and historically migrating bend with high banks, which 
indicates use of deformable and flexible materials that can be spot repaired as necessary versus 
rigid structures such as concrete revetments that could be catastrophically undercut by extreme 
river forces such as those occurring during a hundred year flood. The odds of such a flood 
occurring during a 25 year period are 22% and the odds during a century are 63%. Therefore a 
‘bend, but don’t break’ defense is indicated. To put the conditions in some perspective, the 100-
year flood is about 20 feet deep in the river and more than 10 feet deep over the Alluvial Plain. 
 
Applicable North Bend treatments include rip-rap, A-jacks12, permanent or biodegradable erosion 
control blankets (ECB) that vegetation can grow through, layers of native bank sediment, and 
native vegetation. These treatments are to be variably placed at different kinds of stress zones 
on the bank. Portions of the bank are highly suitable for vegetated geogrids formulated as 
integrated components of native soil, ECB, and native vegetation into a Vegetation Reinforced 
Soil Slope (VRSS) (Figure 30). This provides a living shoreline that appears natural and is 
engineered to last at least as long as undisturbed natural systems. VRSS’s can be designed to 
similar or greater stability than natural banks, providing protection akin to structural solutions like 
rip-rap or gabions in some conditions. The term ‘structural’ is used in this report to differentiate 
rock, steel and concrete treatments from soil bioengineering techniques. Some structural 
components can support herbaceous vegetation, but that is unlikely to withstand the abrasive 
forces and dramatic water level swings occurring across the North or South Bends. Therefore, 
the treatments are couched as an either structural or bioengineering (living shoreline) in approach 
for those settings. 
 

Figure 30 - Example Vegetation Reinforced Soil Slope (VRSS) 
 

 
 
 
The combined use of the USGS streamflow record and HEC-RAS model provided critical 
elevations for consideration in soil bioengineering and structural design along the North Bend.  
Specifically, we are interested in determining planting zones based on the fluvial forces, water 

                                                           
12 A-jacks are 6-pronged concrete structures that can be used in lieu of rip-rap or other hard-armoring.  Benefits include voids 
for fish shelter, energy dissipation, and flexibility.  They do not support vegetation. 
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depths, and hydroperiods that vary with elevation. Flow and stage from the total 80-year record, 
the last 15 years, and both AMO cycles were compared. The design thresholds were based on 
the wettest of these periods, which was the wet AMO conditions, for four reasons. This is the most 
extreme period with the highest overall flow regime and associated water levels. We are likely to 
be entering the next wet AMO cycle. Sea level is rising. Wetland species can tolerate drier 
conditions than those planned for better than upland species can tolerate wetter conditions. This 
latter concept means that plant mortality risks are best managed if planting a moderately wetter 
assemblage then is currently required because it can handle both, wetter or drier conditions. For 
example, obligate wetland trees like bald cypress and popash could grow to full maturity and 
beyond in a typical residential front lawn, but a live oak would perish after the first wet-season if 
we planted it at the bottom of bank at the North Bend. 
 
Certain elevation ranges can be used to guide structural treatments and planting zones (Table 
3) for the bank (Figure 31), as follows: 
 
 

Figure 31 - North Bend Planting and Structural Treatment Zones 
 

 
 

Bank Toe 

This zone is located below seasonal low elevation (defined as the stage equaled or exceeded 
85% of the record). This zone occurs at or below 7 feet NAVD88 at the North Bend. No plantings 
are recommended in this zone as this area is nearly constantly flowing and receives maximum 
scour forces. It is typically unvegetated in natural Florida blackwater streams at outer bends. A 
structural foundation must be installed here to protect the bank toe. Treatments that can flex or 
slump after scour events from rare to seasonal floods are strongly preferred. The most common 
application for this setting is raprap. It is easily repairable if damaged due an extreme flood.  Native 
limestone can be used for a natural aesthetic. Limestone outcroppings appear along some river 
bends upstream of the park in this zone. Slopes usually are at the angle of repose of the bank 
material (e.g. 2.5:1 for sand). 
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Splash Zone 

This zone ranges from seasonal low to bankfull elevation (defined as the stage equaled or 
exceeded 25% of the record). This zone occurs at elevations from 7 to 11.5 feet NAVD88 at the 
North Bend. Low bank plantings of obligate wetland species tolerant of deep flooding and long 
hydroperiods are recommended in this zone as it is more frequently and deeply inundated than 
other parts of the vegetated bank. Characteristic Peace River species include bald cypress and 
Carolina willow. This is a high-stress zone for vegetation on high-bank rivers in Florida due to 
deep flooding that can overtop and kill young trees, frequent exposure to high shear stresses that 
erode exposed soils, wave erosion from recreational watercraft, and abrasion from debris during 
floods that can damage vegetation. Once established, cypress trees are sustainable and beautiful 
occupants of this zone. Willows are common because they re-colonize or re-sprout and grow 
quickly after damaging floods.  
 
Three options exist for stabilization treatments of this zone. Portions of it may warrant structural 
stabilization (e.g. riprap). Another option is to use non-photodegradable and non-biodegradable 
(permanent) turf reinforcement mats as erosion control blankets in concert with native plants to 
construct a VRSS. That way if the plants fail, the soils are still protected by the permanent turf 
reinforcement mat (PTRM) from shear stress and waves that would erode the native exposed 
soils and re-planting can be commenced at leisure without loss of bank. The third option is to use 
biodegradable erosion control blankets with native plants. This means that the bank could fail 
quickly if the plants do not take before the blanket decays. Slopes tend to range from the angle 
of repose to 1:1 (2:1 may be most characteristic). 

Bank Zone 

This zone ranges from bankfull to seasonal high elevation (defined as the stage equaled or 
exceeded 15% of the record). It occupies 11.5 to 14 feet NAVD88 at the North Bend and has 
wetland hydrology, but is rapidly drained through sandy soils when river levels decline. These 
high bank plantings should be comprised of shrubby wetland plants that can flex and withstand 
the occasional higher energy flows of this zone such as Carolina willow and buttonbush. Variable 
densities of smaller obligate wetland hardwoods such as water hickory, ironwood, and water 
locust also occur in this zone. The amount of vegetative cover depends greatly on the stability of 
the zones located beneath the upper bank. It should be targeted with initially dense shrub and 
sparse tree plantings. Biodegradable erosion control blankets with 3-year longevity ratings can 
be used as surrogates for root-strength while the root masses develop. Extra risk protection could 
be provided by use of PTRMs instead of biodegradable ECBs, but aesthetics may suffer and initial 
construction costs would increase. Slopes tend to range from 2:1 to 1:1. 

Alluvial Ridge Zone 

This zone occurs above seasonal high water elevation, ranging from 14 to 21 feet NAVD88 at the 
North Bend. It is associated with the river’s alluvial ridge, which is mainly a depositional surface 
that floods sporadically. It is over a thick column of well drained sands that are often more than 
10 feet above the river’s waterline. Therefore, flora are usually a mix of wetland, facultative, and 
upland species that can withstand less frequent inundation, occasional floods, and droughty soils. 
These include live oak, cabbage palm, saw palmetto, wax myrtle, dahoon, and Walter’s viburnum.  
This zone is characteristically very densely vegetated by two-tiered forests with a thicket of saw-
palmetto and woody shrubs under a massive oak and palm canopy when fully mature.  
Biodegradable ECBs with 3-year longevity ratings can be used in concert with dense and well-
managed plantings to stabilize and re-forest this zone. It should be made as wide as feasible to 
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create a stable surface that greatly resists erosion from overtopping. The side slope facing the 
river is often about 1:1 to 2:1 and flattens across the top. The alluvial ridge is usually backed by 
a Floodplain Swamp or Hydric Hammock at elevations ranging from 12 to 19 feet NAVD88. 
 

Table 3 - North Bend Bank Planting Zones 
 

Planting Zone Location Along Bank Species Name Common Name 
Wetland 
Indicator 

Status 

Toe 
Below Seasonal Low 
(<6.8 ft NAVD88) 

N/A N/A N/A 

Splash Bank 
Seasonal Low to 
Bankfull (6.8 to 11.5 ft 
NAVD88) 

Taxodium distichum Cypress OBL 

Salix caroliniana Carolina willow OBL 

Upper Bank 
Bankfull to Seasonal 
High (11.5 to 13.9 ft 
NAVD88) 

Salix caroliniana Carolina willow OBL 

Cephalanthus 
occidentalis 

Buttonbush OBL 

Carya aquatica Water hickory OBL 

Alluvial Ridge 
Alluvial Ridge (>13.9 ft 
NAVD88) 

Myrica cerifera Wax myrtle FAC 

Quercus virginiana Live oak U 

Sabal palmetto Cabbage palm FAC 

Serenoa repens Saw palmetto U 

 

4.3 North Bend Alternatives 

Irrespective of how or when the bank is re-built or re-vegetated, certain behavioral modifiers are 
recommended as soon as possible. The 15 foot high bank is unstable and should be posted as 
being hazardous and against trespass with signs facing the river until after the restoration is 
complete and mature. It has already been fenced with orange construction mesh on the landward 
side and this should be maintained. Reducing trespass on the bank should diminish erosion 
associated with foot traffic, digging, and sliding. The river segment along the entire park frontage 
should be posted as a no-wake zone by the proper authorities. This will protect the North and 
South bends from un-natural wave erosion. It also will provide safety benefits along a section of 
river that includes a beach heavily used by swimmers and sun-bathers and a public boat launch 
on the banks opposite of the park. 
 
Design alternatives considered all included the required living shoreline, differing in the vertical 
extent of structural verses soil bioengineering approach. The first alternative maximizes living 
shoreline but will allow the bend to migrate the most, and the second alternative minimizes 
potential for channel migration but requires more structural treatment at the expense of some 
living shoreline. In both cases some channel migration is to be expected, and some combination 
of structural treatments and soil bioengineering will be utilized. The differences are matters of 
degree. The combined use of structural and bioengineering features is referred to as an integrated 
approach. 
 
Soil bioengineering guidance in the National Engineering Handbook (NEH Part 654 TS14I) 
provides some useful mechanisms to frame the comparison (NRCS 2007). First, that guidance 
indicates a VRSS with toe protection and geotechnical engineering design support as appropriate 
for this setting. Second, the NEH recommends incorporating and prioritizing structural versus 
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bioengineering components based on what is being protected and the associated tolerance for 
bank movement. Erosion threatening critical infrastructure such as a home or industrial facility 
with no tolerance for movement should “rely primarily on hard or inert structures, but may include 
a vegetative component for adjunctive support, environmental, and aesthetic benefits.” If slight to 
moderate movement is tolerable, along a secondary road or hiking trail in a park the project could 
“rely on soil bioengineering measures that incorporate some hard or inert components.” Projects 
on rangeland or natural areas without such infrastructural concerns, and where erosion only 
needs to be reduced to natural levels, can rely solely on soil bioengineering measures without 
inert materials. The implication of this guidance is that as reliance on inert materials such as rock 
and PTRMs increases, channel migration rates decrease. 

Option 1 

If only soil bioengineering is used with a shallow foundation of stone buried at the stream toe, we 
could reasonably expect erosion rates to return to natural conditions. This means if a 20 foot 
recovery of the bank is built, then the works would last about 10 to 15 years after construction.  
The rough cost of such a soil-bioengineering surface and importation of enough fill to rebuild the 
bank and cover a 5-foot deep toe with large rip-rap stone would be about $650,000 ($40.6/ft2). 
That seems like a large expense for a 10-15 year benefit. It fits NRCS (2007) guidance for 
wilderness or ranchland restoration where no infrastructure is to be protected. Therefore, this 
option is not recommended. 

Option 2 

If the face of the rip-rap or PTRM is doubled (placing it slightly above bankfull stage) and all other 
expenses remain the same, this could fix the lower half of the slope in place for nominally a 
century13 but could allow some incremental movement above it. Although the actual rate of 
migration is a matter of some significant speculation, the upper bank’s migration should proceed 
much slower than natural rates because it is located above a no-longer eroding foundation and it 
is subject to less intense and less frequent fluvial forces than the lower parts of the bank. If it was 
less than half the normal erosion rate, project service would likely exceed 25 years.14 The initial 
capital costs would be about $950,000 ($59.4/ft2). Retrofit costs near the end of project service 
would generally only be those needed to re-build the upper bank using soil-bioengineering 
techniques (probably less than half the original construction costs). If occasional maintenance 
activities are conducted after large floods, the need for a major end-of-service re-build could be 
forestalled indefinitely. This would involve localized fixes over time on an as-needed basis, 
typically re-planting trees and shrubs and bringing in some soil and wrapping small areas with 
erosion control blankets. This options seems most consistent with the objective of protecting an 
important trail, while still having a natural bank. Further engineering analyses may be able to 
justify reducing the amount of structural control somewhere between the bankfull stage and 
channel toe. 
 
 

                                                           
13 This is by no means a warranty.  A century is generalized service objective for stabilizing river banks using major structural 

works (Julien 2002).  Structural and bioengineered slopes require some maintenance and sometimes significant retrofits after 
major floods to achieve such service.  A lot can happen in a century and rivers sometimes undermine even massive works intended 
for long-term service much sooner. 
14 The actual migration rate of such an integrated structure is a matter of speculation and professional judgement as data is 
lacking for soil bioengineering applications in large Florida river bends.  The project longevity numbers mentioned here are 
intended for discussion purposes only and do not warrant performance. 
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Option 3 

To render the bank movement to the point where the project life would approach a century to the 
top-of-bank, the rip-rap and/or PTRM armoring would have to be tripled giving a total cost of at 
least $1,250,000 ($78.0/ft2). Constructing in this manner would mean only the alluvial ridge would 
be able to provide a fully natural living shoreline. Most of the bank would have a significant 
unnatural appearance out of character with that segment of the river. Initial capitalization is 
significantly higher than other options as well. 
 
Therefore, the second of these options is recommended. That option creates a bonifide living 
shoreline across the bank and its associated environmental benefits at a reasonable balance 
between initial investment, potential longevity, opportunities for low-cost adaptive management 
to extend project service, and overall risk to the trail. 

4.4 South Bend Alternatives 

The South Bend is eroding toward Morgan Park’s most critical infrastructure, its sole entrance 
road. The property is otherwise land-locked by the river, an active railroad line, and large roadless 
wetlands. If the entrance road is lost, park access is lost until it is repaired. Further, this bend is 
in an extremely high energy position because it is at a 90-degree bend in the river, taking the full 
force of the river’s flow head on. It also is immediately downstream of the floodplains naturally-
concentrated drainage outlet, making it subject to complex erosive currents. This suggests that 
something akin to Option 3 as discussed in the previous section should be considered. In other 
words, inert structures should be deployed on all zones except the Alluvial Ridge. 
 
Another key difference between the two bends is that the comparatively small amount of total 
erosion occurring over the last 10 years at the North Bend does not appear to warrant re-building 
the top of bank to a pre-2004 alignment. It can be stabilized in place, with small amounts of fill 
necessary to smooth the bend to a more uniform face. The existing side slope appears to be 1:1 
(H:V) and would need to be about 2:1 to allow reasonable use of rip-rap across the whole bank.  
Therefore, the bank toe would need to project about 30 feet onto the river bed (about 15 feet 
beyond its assumed current position).  
 
Alternatively, the 1:1 slope could be retained by use of A-jacks to dissipate energy and stabilize 
the toe with gabion baskets behind and above the A-jacks forming the rest of the slope to the 
alluvial ridge. The gabion baskets would be over a rip-rap and geosynthetic foundation 
constructed to the scour depth. This option may be preferred versus rip-rap given the entrance’s 
infrastructural aesthetic which includes an adjacent concrete tower and historic concrete arch 
bridge. Irrespective of which option is used, this bend represents an area with potentially 
hazardous currents and a stone base. It should be aesthetically fenced and posted. The alluvial 
ridge could be vegetated with native shade trees and equipped with picnic tables. 
 
If rip-rap is used, costs for stabilizing the South Bend are likely to be less than half of those for 
analogous options described at the North Bend due to its shorter total length and limited 
requirements for imported fill. Use of A-jacks and gabions would likely add about 20 to 30% to the 
cost versus rip-rap/soil bioengineering. Cost differences between gabion baskets and rip-rap 
depend on the availability of local sources of stone that typically can only be determined from 
supplier quotes or recent geographically relevant comparables (much like real estate appraisals).  
The cost comparisons discussed presume an average priced source of native stone. If stone 
costs are high, then gabions can be the less expensive option. One potentially huge benefit for 
the project is that even remote rock supplies may be cost competitive because of the adjacent rail 
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line, which could greatly reduce riprap transportation costs associated with competing long-
distance truck hauls. 

5.0 PUBLIC ENGAGEMENT 

Inter-Governmental Collaboration 
 
The Florida Fish and Wildlife Conservation Commission (FFWCC), University of Florida’s Institute 
of Food and Agricultural Sciences (IFAS), SWFWMD, and the FEPPC will likely be interested 
parties and resources in helping to manage and research eradication efficacies of some of the 
invasive species on the property. The FFWCC can provide assistance regarding the signage and 
enforcement of no-wake zones along the river and poaching in the park. The Florida Forest 
Service (FFS) would likely be a valuable partner concerning the evaluation and management of 
restoring fire ecology at the park, and documenting related procedures for use in urban forests in 
Florida. The City of Arcadia owns a parcel of vacant land adjacent to the northeastern portion of 
the park that could be turned into a complimentary upland nature park and perhaps provide public 
access to currently inaccessible portions of Morgan Park. 
 
New Amenities 
 
The interceptor trench could be configured to better retain water and serve as a 1.7 acre, 1,000+ 
foot long fishing pond about 3 to 4 feet deep (Figure 32). FFWCC may be interested in helping 
to stock the pond for certain put-and-catch children’s events. Even if this pond is not developed, 
a foot trail along its northern spoil line could be constructed to give public access to the interior of 
some of the deeper and restored swamps in the park. This and other narrow side trails could be 
created and maintained to provide park visitors the opportunity to view some of the wide variety 
of habitats that are hard to experience from the existing 16 foot wide loop trails which follow the 
Mesic Hydric ridges with only brief exposures to the deeper and wetter habitats that comprise 
much of the floodplain. Such trails could be equipped with board walks in selected areas, signage, 
benches, and bird blinds15. 
 
Volunteer Opportunities 
 
The majority of recommended projects require substantial professional design and construction 
crews to properly and safely implement. However, volunteers can make significant and sustaining 
contributions to the park’s management. Opportunities for volunteer contributions include direct 
volunteer labor to remove trash, manually remove applicable nuisance species, and plant native 
flora at three locations on the property (Sites RU4, RU3, and RU2). Volunteers could also help 
create and maintain new trails. 
 
 
 
 
 
 
 
 

                                                           
15 We found one almost perennially wet swamp pond that seems to frequently have wading birds and others probably exist that 
enable close and unobtrusive viewing from behind a blind. 
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Figure 32 - Interceptor Trench 
 

 
 

 
Volunteers could assist with the management of widely and sparsely distributed invasive plants 
by conducting annual reconnaissance missions to locate new invasions and document the 
effectiveness of previous treatments. This information would increase the efficiency of 
professional eradication crews. 
 
Volunteer labor could be used to create and maintain new foot trails. A volunteer watch could be 
used to help protect the North Bend from inappropriate and damaging activities. Special 
volunteers associated with the Arcadia Peace River Campground across the river could be 
particularly valuable in that regard given that many folks engaged in such activities set up day 
camps on the sand bar across the river located between the campground and park property.16 
 
The park needs wildlife-proof garbage and recycle bins. Boy Scouts looking for Eagle projects 
often build such structures, and other minor park amenities at state parks such as small wooden 
foot bridges, new trails, planting areas, and could be a valuable resource for those kinds of 
activities. 
 
Park fund-raisers could be organized and managed by volunteers with County oversight. The park 
is highly suitable for music concerts, barbecues, art shows, and bird-watching activities that could 
be used as fund-raising events. 

                                                           
16 This is not to imply that campground customers are the source of such activities.  The river is also accessible by small watercraft 
from a variety sources. 
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6.0 SUMMARY 

DeSoto County’s Morgan Park provides public access to a major southwest Florida river 
floodplain in overall very good ecological condition. Seven distinctly different kinds of natural 
communities abide in the park on four different kinds of riparian surfaces ranging from a couple 
centuries to many millennia in age. This diversity of landform and habitat types stems from gently 
to abruptly rolling park elevations ranging from 6 to 26 feet above sea level. This rolling 
topography receives water from the Peace River on one side and the uplands compromising much 
of the City of Arcadia on the other. The park’s proximity to Arcadia provides a wonderful natural 
complement to the City’s laid back and history-laden downtown and rodeo center. It also provides 
additional areas of exploration for folks recreating at nearby RV parks and canoe liveries. The 
park has excellent trails, signage, benches, picnic pavilions and tables, barbecues, and bathroom 
facilities. It offers excellent opportunities for school science field trips, family cookouts, nature 
walks, fishing, biking, and birding. One of the longer trails is 12 feet wide and paved with concrete, 
offering very good handicapped accessibility. 

The river promenade of the park’s South Loop Trail provides one of the most dramatic views along 
a bluff at an outer bank of a major bend of the Peace River, referred to as the North Bend.  
However, the bluff and trail are currently eroding at an unnatural pace. The excessively eroding 
bend can be stabilized with a living shoreline integrated with some standard structural river 
engineering practices to maintain a natural aesthetic and ecological functions of the bank while 
re-building and protecting this trail for future generations. This work can also serve as an excellent 
field demonstration and education opportunity for under-utilized natural channel stabilization and 
restoration approaches in Florida. 

Another smaller bend at the park entrance is eroding in a manner that threatens the sole park 
entrance road. This South Bend is in a hydraulically severe setting, requiring a greater emphasis 
on inert structures for stabilization than the North Bend. However, this can be accomplished in a 
way that accommodates a living shoreline at the top of the bank and that offers an urban aesthetic 
in keeping with an interesting concrete tower and old arch span bridge nearby. 

Most of the trail length is centered on one of the park’s natural communities, Mesic Hammock, 
raising the potential benefit of constructing a series of smaller foot trails with some boardwalks to 
access some of the deeper swamps, with associated wildlife viewing. One such trail could be 
constructed along the spoil of a 1,300 foot long interceptor trench that was dug across the park’s 
bottomlands prior to the 1940’s. That trench could be partially plugged to create a 1.7 acre fishing 
pond as well.   

The trench is partially dewatering about 4 acres of forested wetlands and open waterbodies on 
the property and diminishing flow from another 2.5 acres of open waters and deep swamp.  
Selectively plugging the trench and the outlets of some of the other waterbodies draining into it 
would hydrologically restore up to 6.5 acres of wetlands. While the ecological benefit is related to 
improving the hydrology, supplemental water quality benefits including pollutant reductions from 
Arcadia’s runoff are likely to occur. 

Although the park is dominated by native plants, as with much of Florida’s natural areas, biological 
integrity is threatened by routine exposure to invasive plant species sourced from river flow, the 
adjacent suburban upland, wind, and wildlife. Nuisance species are currently widely and 
somewhat sparsely disbursed across the property. This is a manageable situation that could get 
out of hand if left unmonitored and untreated. Therefore, several approaches to inspecting and 
managing nuisance species are recommended, as applicable to each observed and suspected 
problem taxa. Volunteers can assist with monitoring and locating new infestations, but control is 
largely a matter of professional application involving power cutting equipment and herbicides.  
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Three concentrated areas of nuisance species, each only about an acre or so in size could be re-
planted by volunteers subsequent to professional nuisance species eradication. One notable 
species, air potato, could be systematically monitored by volunteers for growth or reduction by 
the biological control agent the air potato beetle. Volunteers could remove bulbils from the vines 
and ground to speed up the population reduction of that species.  It mostly is found along the trails 
and park amenity boundaries. 

About a third of the park is covered by densely overgrown uplands that may represent a severe 
wildfire hazard. The need for preventative prescribed fire should be examined by a qualified 
Florida Forest Service professional. As recently as sometime between the 1940’s and 1970’s this 
same area was once a naturally pyrogenic community adapted to frequent cool ground fires, 
called a Pine Flatwoods. As a result of fire-suppression it exists as a Mesic Hammock today, with 
some relicts of flatwoods plants remaining. Therefore, even if wildfire hazards are deemed small, 
there may be ecological benefit to restoring at least some of the fire ecology of the property using 
prescribed burns. These burns could be rotated among as many as four roughly 15 acre blocks.  
Burns would be limited to wind conditions not likely to affect proximal infrastructure with excessive 
smoke, especially the City of Arcadia to the east and SR 70 to the south. This may preclude a 
burn frequency necessary to fully restore flatwoods, but would enable managing the dense 
overgrowth of the hammocks and could provide patches of more open habitat currently lacking at 
the park. In general, a mix of open and closed forest canopy with variably mixed open and dense 
shrub and groundcover layers are most beneficial to wildlife diversity. The park’s uplands are 
strongly biased to dense canopy and shrub thickets today. Re-introducing fire to at least some of 
those areas would restore a better balance of open forest structure and likely benefit a variety of 
terrestrial and avian fauna. It would also provide a more natural aesthetic including some open 
views not currently available to park enthusiasts. 

This 240-acre nature park packs a lot of natural diversity.  It is also an uncommonly accessible 
riverine bottomland along the middle Peace River. The park has some pressing threats to its 
natural communities and accessibility that should be addressed as soon as possible. These 
threats are deemed pressing because they are currently localized and addressable, but are not 
expected to remain that way without intervention. As we know from the medical profession, 
prevention and early intervention are the least risky and lowest cost cures for most disease. The 
old saying ‘a stitch in time saves nine’ comes to mind as well. This park represents a unique 
opportunity to build inter-agency collaboration and engage the public in a high-profile way while 
sustaining one of the regions gems of a park. While challenging and essential, it will be rewarding 
too. 
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