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1.0 INTRODUCTION & REPORT FORMAT

The purpose of this document is to describe the restoration approach for the lotic systems of the
South Pasture Extension (SPE) property, with particular emphasis on their fluvial geomorphology
and associated biological zones. Attention to these aspects of the landscape will help to assure
reclamation success in providing viable and sustainable ecological and hydrological functions.
For the purposes of this document, “lotic systems” include alluvial stream channels, their
meander belt, and the lateral and longitudinal wetland systems to which the stream channels
connect. The stream mitigation objectives are;

e Create and preserve a well-buffered, ecologically complex drainage network on
the property. Site selection was based primarily on maintaining and improving
upon the fluvial functions provided by the onsite systems proposed for impact.
After careful consideration for this project, including CF Industries Inc.’s positive
25-year history of stream creation, local stream functions on and immediately
downstream of the property will be best restored by onsite mitigation. In this case,
restoring streams at offsite locations far downstream or elsewhere in the Peace
River basin would not restore functions to the streams on or close to the property,
while work on the property will restore these local functions.

e Replace ditched streams with natural channels and create a net increase in natural
channels on the property assisting with regional objectives to increase low-order
stream channels in the Peace River watershed.

e Rely on application of fluvial geomorphology to develop self-sustaining fluvial
systems compatible with on-site hydrology and sediment texture. Particular
emphasis is on placing streams in landscape positions with appropriate
combinations of valley slope and drainage area to sustain alluvial bed forms.

e Provide longitudinal and lateral wetland-to-stream connections appropriate for the
property’s position in the Peace River drainage network. This will result in proper
large-scale habitat connectivity within the lotic system between streams and their
floodplains, their in-line wetlands, and headwater wetlands.

e Create a net functional lift, in part, by using a library of regionally applicable
reference sites taken from among the best remaining low-order streams in Florida,
to guide restoration details. These details include those related to characteristic
discharge, sediment type, channel dimension and bedforms, channel planform,
floodplain dimensions and vegetation, and in-stream habitat diversity and
abundance. Use of high-quality reference sites to guide design is valuable because
most of the streams proposed for impact are altered.

e Use proven techniques pioneered by CF Industries, Inc. (CF) to rapidly create
stable and complex channel and floodplain geomorphology at CF’s Florida
phosphate mine. CF has decades of experience restoring natural streams with
healthy biological communities and in recent years has implemented rapid
construction techniques to build channels in accordance with the planning and
design approaches described in this document.
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The stream network on the SPE property drains the upper portions of three sub-basins including
Brushy Creek, Lettis Creek, and Troublesome Creek (Figure SRO-1). No perennial streams exist
on the SPE. The streams are mainly un-named low-order tributaries that provide drainage for
local wetland depressions during the wet season. Lettis Creek is a tributary to Brushy Creek and
both are part of the 241 square-mile Horse Creek sub-basin. Horse Creek is one of the largest
tributaries of the Peace River. The portions of the Brushy Creek and Lettis Creek sub-basins on
the SPE include eight square miles within the Horse Creek drainage basin representing only three
percent of its total area. Like Horse Creek, Troublesome Creek is a tributary of the Peace River.
However, Troublesome Creek is smaller system which drains only 20 square miles of the river’s
2,350 square mile watershed. The SPE includes three square miles of the Troublesome Creek sub-
basin (15 percent of its total area). The Troublesome Creek drainage network is poorly developed
on the SPE, consisting mainly of ditched wetlands. The entire SPE consists of less than one
percent of the Peace River watershed (0.5 percent).

The proposed approach to SPE stream restoration is state-of-the-art, in part because it explicitly
provides design details concerning not only the stream channel reach, but also fits these channels
to the landscape based on a hierarchical association of channel form and function as it relates to
valley form and watershed processes. This plan recognizes that Florida stream environments are
composed as a series of longitudinal and lateral habitat zones that are inherently self-sustaining
based on the aforementioned hierarchy of scale and associated fluvial and ecological processes.
This “functional process zone” (FPZ) design approach stems from careful evaluation of the on-
site resource and also is based on the results of a three-year study concerning the fluvial forms of
Florida streams in settings much closer to pristine than those of the SPE. Furthermore, the FPZ
concept has been described for its utility across the globe, and is the primary subject of a recent
textbook promoting improved stream characterization, management, and restoration concepts
(Thorp et al. 2008). This approach is important because the main emphasis of the plan is to
produce a better lotic system after mining than existed before mining wherever practicable. Under
the FPZ approach, channel classification (e.g. Rosgen classification) is only one of several
interrelated factors evaluated in determining the restoration approach (Thorp et al. 2008).
Descriptions of the existing lotic systems may also include artificial drainage features, such as
ditches and canals, where they have disrupted or adversely affected the natural fluvial functions
of the property. This design document also describes the proposed approach taken to maintain or
improve upon the pre-mining functions of these systems through various combinations of lotic
system enhancement and restoration (creation), while allowing for practical and beneficial mining
use of the property.

The elimination and reduction of impacts to lotic systems was achieved through an iterative
process. This process was a phased approach. In making these decisions, CF first considered
which streams could practicably be avoided. The next step considered how to minimize system
impacts. Finally, a detailed stream creation design to mitigate remaining impacts was developed.
The following aspects of each waterbody and lotic system were considered:
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e Quality of the stream channel (habitat complexity and abundance, flow regime, and
stability).

e Maturity and complexity of adjacent terrestrial habitats, headwater wetlands, and in-line
wetlands.

e Regional uniqueness of the waterbody.

e Biological functions of the lotic system.

e Vulnerability of the waterbody to continued and foreseeable functional reductions.
e Restorability of the lotic system functions via mine reclamation.

e Landscape location and scale of the waterbody as it relates to its drainage area size and
hydraulic energy regime.

e Landscape location and scale of the lotic system with respect to existing or potential
wildlife corridors and habitat nodes, especially gallery forests.

e Landscape location and scale of the lotic system with respect to its effects on practicable
mining, mine infrastructure requirements and logistics, and ore recovery.

Total stream avoidance and minimization is particularly difficult at phosphate mines because
these systems create rather linear projections in the operations, which limit dragline
maneuverability and encumber reserves in a manner disproportionately large for the area
avoided. To protect such linear systems, typically a perimeter ditch and berm system is necessary
on both sides. Avoidance of narrow stream systems therefore tends to restrict mining from a land
area that is at least three times bigger than the stream corridor’s meander belt.

This approach to avoidance decisions does not lend itself to a simple mathematical algorithm and
was derived from consensus-building discussions and evaluations balancing all of the foregoing
factors by CF staff and consulting experts, and multiple pre-application discussions with agency
reviewers.

This document is organized in six chapters. This Chapter 1 presents the introduction. Chapter 2
provides on overview of the existing condition of stream channels found at the SPE and the
detailed design criteria CF plans to implement in their restoration. Chapter 3 expands upon the
design approach described in Chapter 2 to include broader descriptions of the lotic systems found
at the SPE and CF’s plans for restoring stream functions at physical scales greater than the
channel itself. Chapter 4 provides some technical background and a glossary to assist readers
unfamiliar with some of the key concepts CF is using in this multi-scale design approach and to
provide definitions of key terminology used throughout the document. Chapter 5 provides a
summary of the design and a description of the project’s functional benefits. Chapter 6 is a
bibliography of the references cited.
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2.0 STREAM CHANNEL DESIGN

The design approach starts by inventorying, mapping, and classifying each stream channel
segment on the property. FLUCCS mapping and classification of streams resulted from a
comprehensive field investigation assisted by interpretation of historical and modern aerials from
the 1940’s and 1970’s, and those subsequent to 2000. ENTRIX, Inc. scientists developed a
detailed baseline depiction of the stream areas using a combination of high-resolution aerial
imagery and Global Positioning System (GPS) equipment for the SPE. For conveyances in areas
of primarily native upland or wetland land cover, and for conveyances in agricultural areas
exhibiting more-or-less natural stream sinuosity, a Trimble sub-meter GPS unit was used to
record a track along center of the channel. The line features collected this way were later traced at
a scale of 1:600 using ArcGIS software. This smoothed centerline was created in order to remove
the extra "noise™ from the GPS antenna movement during data collection.

A total of 87,662 linear feet (LF) of stream channels were mapped on the SPE property
(approximately 16.6 miles) (Figure SRO-2A through E, Table SRO-1). An inclusive definition
was applied to streams for this property, with some sites draining as little as 0.02 square mile
watersheds (roughly 13 acres). Streams draining less than 0.1 square miles are likely to provide
only ephemeral flow and may often function more as vegetated swales than as alluvial channels.
Approximately 5,500 LF (1 mile) of the mapped existing streams drain watersheds less than 0.1
miles representing about 6 percent of the total length delineated.

Of the onsite channels, 32,161 LF (6.1 miles) are in areas proposed for mining and 55,501 LF
(10.5 miles) will remain unmined. Of the 32,161 LF of streams proposed for mining, 10,819 LF
(2 miles) were previously ditched (Table SRO-2). Of the 5,500 LF of ephemeral channels on the
property about 5,000 LF are in the proposed mined area. The streams within the proposed
avoidance areas are clearly dominated by un-ditched natural channels (98 percent) and less than 1
percent of the un-mined channels provide ephemeral drainage. Thus, the minimization of
unavoidable impacts emphasized protection of the largest, most complex and most intact streams
on the property. More than 70 percent of the natural streams on the property will be preserved.

In accordance with Rule 62C-16.0051(4), CF will reclaim at least a linear foot equivalency for the
total length of natural streams (511 FLUCCS) and ditched natural streams (512 FLUCCS)
inventoried and proposed for disturbance at the SPE. In fact, BCI’s stream reclamation designers
have determined that the post-reclamation landscape can support a net increase in total stream
length to improve the lotic system functions of the property. CF proposes to restore 43,838 LF
(8.3 miles) of streams via creation. This restoration length includes 10,819 LF of restored
channels to replace the existing ditched streams with naturally meandering and complex alluvial
channels. Additionally, CF will enhance 4,204 LF (0.8 miles) of existing hydrologically bypassed
channel in Lettis Creek by restoring its drainage patterns (see Chapter 3 under the section
headings “Lettis Creek East Branch” and “Lettis Creek North Branch). The proposed stream
restoration plan will provide a net increase of 2 miles of stream channels on the property. Given
that 2 miles of the streams proposed for impacts are currently ditches; this means that in actuality
a net gain of 4 miles of natural channels will be achieved.
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In accordance with 62C-16.0051(4), the restored stream segments will be dimensioned to
conform to their most appropriate Rosgen Level 11 stream channel classification. The primary
focus of the Rosgen assessments occurs at the reach scale. Reach scale metrics provide sufficient
detail for the open channel and floodplain design to facilitate meso-habitat patches that normally
assure an appropriate abundance and diversity of fish and wildlife habitat. This design scale
provides important details related to the in-stream aquatic habitat and lateral riparian corridor
wildlife habitat functions and stream stability to prevent harmful erosion or shoaling.

2.1  Reference Reaches and Rosgen Channel Classification

Property baseline conditions were established on a representative sample of twenty-eight SPE
reaches. These were surveyed to determine their channel dimensions, shape, and flood prone
width sufficiently to classify each reach in accordance with a Rosgen Level Il classification
(Table SRO-3). This represents about 33 percent of the stream segments inventoried at the SPE,
providing an excellent representative sample of on-site Rosgen channel types occurring across the
landscape. Surveys were confined to areas within natural channels where bank vegetation
appeared to be preventing excessive deformation of the channel morphology at the time of
observation. This approach increases the probability that the bankfull dimension is correct as
measured. Some streams could not be surveyed as they wholly lacked such stable areas or the
natural channel was directly altered (or obliterated) by an artificial ditch.

Each surveyed reach was also observed along a thalweg channel length at least 20 times the
bankfull width. Reaches systematically observed on this kind of scale are often referred to as
“reference reaches”. This does not mean that they necessarily serve as ideal references for
restoration targets as some can be significantly damaged. They are simply references for the rest
of the larger natural stream segment to which they belong. Channel widths can vary substantially
along a segment and even within a reach in Florida, due to the variable effects of significant
vegetative controls on the bank and bed geometry. Therefore, on the SPE property, an attempt
was made to find locations that were close to the average condition when assigning a
classification to a reach and determining the initial design of the reclaimed system. The design
plan will then add channel variability to this “central tendency” dimension along each reclaimed
segment as needed to achieve the restoration goals noted above.

Only two types of natural Rosgen channel types, C5 and E5, were observed in the natural stream
segments on the SPE (Figure SRO-5). Approximately 64 percent of the segments surveyed (18
of 28) were C-type channels, meaning they are comparatively shallow relative to their width.
This distribution of Rosgen channel types is typical of peninsular Florida’s flatwoods ecoregions.
Some of the streams, however, are artificially entrenched, classifying as E5’s in landscape
positions where C5’s would be more normal (at interior links within chains of wetlands).

Observations were made of the in-stream habitat substrates of each reach, as well as the stability
of both banks, and the ecological quality of the overbank areas in the riparian corridor in
accordance with Florida Department of Environmental Protection’s (FDEP) Habitat Assessment
(Table SRO-4). Overall segment sinuosity ratios and local bend geometries (radius of curvature)
were calculated from ENTRIX’s GPS traces of each stream segment (Table SRO-3). Valley
slopes, valley bottom widths, and meander beltwidths were determined from these traces and
from LiDAR topography. Each system’s sub-basin was assessed for its size, clearing
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impacts/native cover, and ditching. Each stream segment was observed for barriers to fish
passage, such as hanging culverts. Reference reaches were photographed from the ground at the
time of survey in the upstream, downstream, right bank, and left bank direction (Appendix A).

2.2  Reach Scale Design Metrics

Every stream segment in the reclamation and restoration design was assigned a complete set of
specifications to assure appropriate channel habitat complexity and stability, based on the existing
and historic on-site conditions (Table SRO-5). Stream dimensions are typically described from
three perspectives, cross-section, profile, and plan view. Collectively, these perspectives define
the stream geometry in 3-dimensions. These dimensions provide the most fundamental basis for
the design. Table SRO-5, the final specification table, sets the appropriate conditions for
construction and also includes the results of design-check calculations. Each parameter included
in the master design table at the reach scale is explained below.

Drainage Area and Valley Slope

These are set by the landscape reclamation plan. Drainage area typically plays a key hydrologic
role and valley slope can create an important threshold template for stream type (Exhibit SRO-
1). Both are checked to be within acceptable ranges for the desired FPZ type, Rosgen stream type,
and channel cross sectional area. These are not meant to be rigid specifications, as these
associations can vary substantially in nature. In the case of drainage area and valley slope, the
numbers depicted in the design table represent a design check calculated and used by the fluvial
geomorphologist. A broad range of watershed sizes and configurations can be acceptable for
each designed reach, but there are limits, and some associations are more likely than others in
nature. The design details for each segment comports with regional curves developed by BCI and
University of Florida staff for peninsular Florida.

Stream Length

This is the total length of stream channel to be created. It is set by providing at least an overall 1:1
LF replacement for streams cleared for mining purposes and it also must be in accordance the
valley length with respect to acceptable ranges for sinuosity (S;) and bed slope. CF’s plan
provides a net increase of 2 miles of streams on the property, counting ditches. If the existing
ditches are excluded from consideration, CF is providing a net increase of about 4 miles of natural
channels on the property. The ratio of natural streams created to natural streams impacted is about
2:1 (8.3 miles created versus 4.0 miles impacted).
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Channel Cross Section

A prototypical cross section is defined as a roughly triangular or trapezoidal channel defined by
the bankfull width (W), thalweg depth (Dy), and bottom width (Wyeq) (Exhibits 2 and 3). It is
important to note that the design depth used is the maximum depth of a typical riffle cross section

(Duw). It is greater than the mean bankfull depth (Dpks) and it is less than the maximum depth in a
pool. This prototypical cross section forms an “anchor” from which construction may deviate
within limits set by the fluvial geomorphologist. The prototypical section is generally derived
from the most typical reference cross section measured from the reference reach or from an
“average” configuration for the reference reach. Cross sections at pools and riffles have different
dimensions and shape (Figure SRO-6).

Cross section dimensions are often cross-checked for consistency of bankfull area (Apkf) with a
reference reach or regional curve for streams of similar size watersheds (Exhibit 4). Mean
bankfull depth (Dpks) is calculated from the prototypical section and then the Wyys / Dpks (W/D)
ratio is checked for consistency with the desired Rosgen classification. For example, W/D less
than 12 is an E-type. The final design check consists of assessing the tractive forces, using mean
shear stress, velocity or stream power at bankfull discharge. Bankfull discharge can be calculated
based an association with drainage area (Exhibit 5). The prototypical cross-section must provide
for tractive forces within the typical ranges encountered for the appropriate stream types in the
region (Exhibit 6). They must also allow for continuity of sediment transport compatible with the
downstream systems.

Inlet and Qutlet Inverts

These are the vertical boundary conditions between which the stream is “strung”. The upstream or
inlet invert is usually set by the outfall conditions desired in the headwater wetland or other
connecting conveyance. If from a wetland or lake, this often functions much like a natural broad-
crested weir prior to entering the channel. The downstream or outlet invert is either set by a
connection point to an existing/preserved stream bed or wetland at the original severance point or
to the bed of a reclaimed wetland system. Sometimes the wetland connection points are
depositional areas and a small natural berm can form at the outfall near the connection. Inverts
can also be located at relatively sharp inflections between two slope regimes along a reclaimed
run or at areas where lateral inflows from the watershed increase substantially.

Bed Slope

This is a design-check that is a function of the inlet and outlet inverts and contoured stream
length. It must be within the typical ranges established for the reference reaches of similar stream
classification types. Typically if the valley slope and sinuosity ratios are within natural norms, the
bed slope is not necessary to consider.
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Sinuosity Ratio

This is a design guide, with a fair degree of flexibility except in some cases when the sinuosity is
an important design factor in assuring proper channel friction and/or slope to slow down
velocities to acceptable levels in areas with steep valley slopes.

Meander Beltwidth

This sets the average width of sandtailings or other sandy and organic materials set within the
stream valley to provide suitable alluvial material for the channel to meander through as bends

migrate over long time frames. This can be viewed as the “wiggle room” for the stream (Figure
SRO-6).

Belt Thickness

This is simply the average depth below the ground surface that the sandy and riparian organic
substrate material is placed within the meander belt. It is typically similar to or greater than the
typical thalweg depth of the stream (Figure SRO-6).

2.3 In-Stream (Meso-Habitat) Design Metrics

In-stream habitat diversity in low order streams can range from as few as one (1) type of habitat
to more than five (5). Generally, at least three (3) habitat types important to macroinvertebrates
and fish are present in reasonably intact low-order streams. The most productive habitats include
pools, large woody debris, fine woody debris, fine root masses, overhanging vegetation, overcut
banks/root overhangs, leaf packs, in-stream macrophytes, and, less frequently, rocks. This plan
provides specifications for every reclaimed reach for the following metrics.

Number of Excavated Pools

Pools that deviate by more than 18 inches from the mean bed elevation along the bed slope would
be excavated in accordance with their frequency of occurrence in the reference reach or based on
recent data from a library of more pristine reference reaches developed from flatwoods channels
across peninsular Florida. Pools will also be constructed at every tight bend (radius of curvature
less than 10 feet for the streams in this project). This assures that the stream channels have a
balance of deep and shallow water.

Number of In-Stream Snags

Large roots, trunks, and snags can play significant roles in directing pool/riffle sequences in
small, low-order streams and they provide hard-structure habitat for aquatic fauna. The number
of large snags (typically 4-8-inch diameter) to be installed in the stream is specified based on the
combined pool and riffle spacing measured in reference reaches, snag inventories of on-site
reference reaches, and snag densities reported from other low-order natural streams in peninsular
Florida. Large snags will create localized hydraulic conditions that will facilitate the rapid
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formation of a rough stream bed/bank profile. Snags of less than 6-inch diameter should be
anchored/driven at least 2 feet into the banks at or slightly above the contoured bed protruding
into the channel at an upstream angle. They can also be placed individually or in a braced “V”
arrangement pointing upstream (Figure SRO-7). Large stumps (greater than 6-inch diameter) can
be loose strewn onto the bed at random angles.

Number of Sharp Bends and Radius of Curvature

Bends provide velocity gradients that create microhabitat opportunities for macroinvertebrates
and fish. Bend geometry, particularly radius of curvature (Rc) and the ratio of Rc to bankfull
width (Rc/W), was found to be highly variable among streams on the property (Table SRO-3).
Any individual bend was found to have a Rc less than 3.5 feet to more than 40 feet, with an
average Rc of 11.2 = 6.9 feet (n = 36). The design thus focuses on assuring three to four bends per
20 bankfull widths will have an Rc within 4 to 20 feet. The minimum number of bends is based
on the frequency encountered in the reference reach or from research conducted on intact streams.
Sharp bends are defined as those with a 10 foot Rc or less for streams in the general width
categories of those to be mined and reclaimed at the SPE. Streams will be restored with bend
geometries that fall within the normal and natural range of Rc/W ratios for streams in the region.
Bends should not curve too severely, and some variability in patterns should be created among
bends. Bends and their associated Rc/W ratios and overall segment sinuosity assure appropriately
high ratios of bank length to surface area and a variety of bank slopes.

Number of Root Wads

Root wads are intact, flat root masses attached to a stump. Root wads will be added into the bank
at low radii bends (sharp bends) as a habitat amendment to allow for the immediate formation of
overhanging banks and exposed large root masses.

Root wads will often be left upright (roots down, stump up) and placed in a depression next to the
bank with soil packed around all sides except the side exposed to the creek (Figure SRO-7).
Root masses exposed to the stream will provide habitat and the root wad will form a difficult to
move bank feature. This would work with live root stumps as well as dead wood. If available,
some species (e.g. sweet bay and dahoon) can coppice from stumps with live root masses. Live
root wads may therefore provide a double benefit. Either live or dead root wads will be placed at

tight bends in the upright manner described. Trees cleared for mining in the 4 to 10 inch diameter
at breast height (dbh) range are expected to work well with the small streams of this plan.
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Number of Fine Woody Fascines

For the purposes of this project, fascines are defined as jumbled, interwoven sticks which are
crammed into the bed close to and against the bank. Each stick is typically less than 4 inches in
diameter and each fascine should be comprised of several sticks. Some of these fascines can be
constructed as “brush piles” obstructing as much as 75 percent of the channel at selected cross
sections. The number of fascines specified is aimed at providing sufficient friction in the channel
to assure the proper balance of hydraulics, channel stability, and sediment transport capacity.
Such fine woody debris is also productive fish and macroinvertebrate habitat.

2.4  Temporary Stabilization

In addition to the more permanent channel and bank construction features described in previous
sections, the stream restoration work plan calls for several interim measures to be taken to assure
channel stability during the time it takes for the native vegetation to create sufficient ground cover
and root structure. This typically occurs within one (1) to three (3) years.

Therefore, biodegradable erosion control blankets (ECB) will be used to stabilize the banks. Two
to three-year rated ECBs are recommended for use on streams with bank angles steeper than the
angle of repose of sand. These are usually made from coir (coconut fiber) and come in a variety
of weaves and strengths. Note that encapsulation means that bank sediments are placed over a
portion of the blanket and that the blanket is wrapped around the face of the bank to the bankfull
elevation. An inner straw blanket is recommended across the portion of the ECB face exposed to
the bank to prevent sand from sifting through the outer ECB layer.

Stream segments that have side slopes that are gentler than the angle of repose of fine sand can
have their ECBs simply staked down in a single layer across the bank surface without
encapsulation. These segments are also in gentler sloped valleys with higher groundwater tables
and are likely to reach sufficient root densities quickly. Therefore, a 1-year rated blanket can be
utilized. Either a biodegradable weed-free straw or wood fiber blanket should be utilized.

The recommendations for ECBs assume the use of cohesionless sand tailings or fine native sands
in the meander belt. In some cases, the meander belt will be fully amended with combinations of
wetland and upland topsoil that have moderate cohesion with a viable seedbank and live plant
rhizomes, rendering the use of ECBs unnecessary. Also, CF has had success creating a complex
stream channel using hydraulic carving rather than mechanical construction techniques. If CF
deploys this construction technique at the SPE, ECBs will not be deployed to encapsulate the
bank but will be selectively layered across the bank face and/or deployed as log-rolls at the
channel toe if the bank material is cohesionless.

Silt fences should be placed parallel to the banks near the top of bank for the full length of the
stream, to prevent the channel from silting-in. This could occur where viable topsoil is not used in
the floodplain and large flow events occur within the first year of construction. Likewise, silt
fences should be placed at the floodplain/upland interface and parallel to the floodplain to prevent
siltation of the floodplain from the adjacent uplands (Figure SRO-6). Haybails will not used
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because hay can introduce Harmathria grass and other exotic nuisance species that complicate
restoration efforts.

Floodplain velocities are generally much lower than those in the channel, because of significantly
higher cross sectional area and greater vegetation density (higher friction). Large woody debris
will be selectively scattered across the floodplain, perpendicular to the flowpath, especially at
tight bends. This will reduce any tendency for the channel to cutoff the meanders while the
floodplain vegetation is still young.

Particular attention will be paid to the stream junctions at the preservation boundaries. These will
be carefully and accurately surveyed prior to final design and will be edge-matched to their
existing condition.

The reclaimed streams will be temporarily stabilized until shoreline vegetation is established and
designed to ensure long-term natural channel stability. Natural streams typically have deformable

boundaries and beds. “Stabilization” does not mean the stream will not change shape. It just
means that it is unlikely to engage in long-term destabilizing trends of aggradations or
degradation that could impair biological function of the stream channel or lead to harmful erosion
or shoaling downstream.

2.5 Riparian Corridor Zones and Revegetation

The riparian corridor extends laterally from the stream channel and for the purposes of this design
is defined by three zones, 1) the riverscape, 2) the floodscape, and 3) a terrestrial buffer.

Zone 1: Riverscape

The riverscape is the open channel, including its bed and banks. Emergent vegetation is limited
on the bed within this zone due to hydraulic forces and sediment transport, but does occur in
patches. The bed vegetation is comprised mostly of fast-colonizing herbaceous plants (e.g.
smartweed (Polygonum sp.)) but can sporadically include trees and shrubs such as pop-ash
(Fraxinus caroliniana) or buttonbush (Cephalanthus occidentalis). Plant species on the bed
naturally are greatly limited in most low-order Florida streams due to the combined stresses of
sediment transport and shade. Most herbaceous plants found on such stream beds will colonize
the bed passively, but some rhizomatous species will be planted into slackwater areas of some of
the C5 channels, including golden club (Orontium aquaticum), grassy arrowhead (Sagittaria
graminea), and blueflag (Iris hexagonia).

A critical sediment-vegetation interface occurs at the channel banks, which are densely lined by
combinations of woody and herbaceous plants. Although there is much overlap in the channel
bank species among various stream channel types and valley FPZs, some distinctions are
necessary between small streams meandering through confined upland valleys versus those
streams meandering through unconfined wetland valleys. Furthermore, some species are mainly
associates of larger mid-order or high-order streams rather than the streams that occur at the SPE
(e.g. bald cypress (Taxodium distichum), water-locust (Gleditsia aquatica), and water hickory
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(Carya aquatica)) and are rarely found in small mid-order and low-order systems. Accordingly,
these species will not be planted along the restored SPE channel banks.

Common bank species for low-order streams flowing through undisturbed confined upland FPZs
that contribute significantly to bank shear strength include saw palmetto (Serenoa repens),
Fakahatchee grass (Tripsacum dactyloides), wax myrtle (Myrica cerifera), gallberry (llex glabra),
maleberry (Lyonia ligustrina), fetterbush (Lyonia lucida), highbush blueberry (Vaccinium
corymbosum), slash pine (Pinus elliottii), live oak (Quercus virgniana), water oak (Quercus
nigra), laurel oak (Quercus laurifolia), and cabbage palm (Sabal palmetto). Bank plantings for
this FPZ will emphasize these species, all of which are available from commercial native plant
nurseries.

In some cases on the SPE, saw palmetto forms very dense cover on the banks. The saw palmettos
provide a lot of habitat structure, armoring, and root shear strength. CF will build the
embankments to reclaim such systems using palmetto soil masses acquired from areas permitted
for mining whenever such materials are available at the time of stream segment construction. The
company has had excellent success doing this at the South Pasture. The channel toe will be
selectively protected from erosion by use of a coir roll or ECB. If transplantable palmetto masses
are not available, CF will plant nursery-grown palmetto containers on 3-foot centers along the
portions of banks desired to be lined by palmettos, installed with a 3-year rated ECB. Most
natural systems are not fully lined by palmettos, so data sources (e.g. Kiefer and Durbin 2003)
will be used to set the amount of reclaimed embankment to be lined with palmettos on a segment-
by-segment basis. CF has also had good experience supplementing areas with mature transplanted
cabbage palms and will do so along the upland confined stream banks and as part of the gallery
forests of these types of sites.

The streams meandering through confined wetland valleys often have a mixture of bank
vegetation patches depending on whether the channel bank is bordering the upland edge of the
meander belt or is interior to the wetland bottomlands. Upland channel banks within such FPZs
will be planted with species listed for the confined upland FPZ. Wetland channel banks will be
planted as listed below.

For FPZs with wetland channel borders, a mixture of fast-growing and climax species will be
used to supply both rapid and sustainable shade, leaf packs, and fine root masses to the stream.
These plantings will be distributed through the ECB at each segment, working in concert with the
ECB to add shear strength to the embankment. Common native species that strengthen wetland
stream banks in the region include laurel oak, water oak, sweet gum (Liquidambar styraciflua),
dahoon (llex cassine), red maple (Acer rubrum), sweet bay (Magnolia virginiana), blackgum
(Nyssa sylvatica var. biflora), ironwood (Carpinus caroliniana), pop ash, cabbage palm, bluestem
palmetto (Sabal minor), saw palmetto, Virginia willow (Itea virginica), possumhaw viburnum
(Viburnum nudum), small leaf viburnum (Viburnum obovatum), swamp dogwood (Cornus
foemina), maleberry, fetter-bush, smooth bumelia (Bumelia reclinata), storax (Styrax americana),
hackberry (Celtis laevigata), winged elm (Ulmus alata), and American elm (Ulmus americana).
All of these species are available from commercial native plant nurseries.
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Establishing shade over the channel reduces colonization by aquatic invasive and ruderal
herbaceous species that can clog the channel bed. Fast-growing, native, early successional species
will be planted to rapidly establish shade over the channel and to provide quick sources of
allochthonous carbon and live root masses and will include Virginia willow, Carolina willow
(Salix caroliniana), elderberry (Sambucus canadensis), wax myrtle, and buttonbush. All of these
species are commercially available and can be established using small containerized stock or, for
some species, stem cuttings on moist soils. Native species with phenology to grow well from
bundles of woody cuttings (e.g. buttonbush, and elderberry) are commercially available as live
fascine bundles for stream restoration.

Zone 2: Floodscape

The floodscape includes the wetland or upland areas adjacent to the riverscape, above bankfull
stage, that are either subject to annual or more frequent overbank flooding or that exist within the
meander beltwidth of the riverscape (whichever is wider). These areas will be planted in
accordance with wetland restoration or upland reclamation vegetation requirements and their
FLUCCS code as depicted in the reclamation plan.

Zone 3: Terrestrial Buffer

Stream channels and their near-bank vegetation are susceptible to physical disturbance and other
alterations that occur in the adjacent uplands, such as erosion from intense cattle grazing and
eutrophication from over-fertilization. Riparian buffers can effectively mitigate or even eliminate
such effects. Some of the FPZs on the SPE provide inherently wide stream buffers (e.g. wetland
underfit channels), while others provide a more limited buffer (e.g. upland confined channels).
Therefore, CF will create terrestrial riparian buffer zones comprised of different buffer widths and
vegetation depending on the FPZ classification of the stream segment.

Upland confined streams lack any kind of significant wetland floodscape buffer and are typically
flanked by a pyrogenic upland community that may or may not include an upland gallery forest.
These stream systems are highly susceptible to impacts from the adjacent uplands because they
lack extensive lateral wetlands that can trap eroded sediments, can be easily traversable by cattle
and off-road vehicles leading to soil disturbance and local rill erosion, and lack extensive
histosols that can promote denitrification of runoff from over-fertilization. Therefore, CF will
establish native cover buffers at least 95 feet wide on both sides of the meander belt of streams in
upland confined FPZs. The 95 feet width meets the recommended riparian forest and grass buffer
commonly adopted by the USDA to assure proper riparian system nutrient processing in
agricultural landscapes (Welsch, 1991) and exceed the absolute minimum threshold to meet a
variety of stream conservation objectives (Wenger 1999). The terrestrial buffer will, whenever
practical, be topsoiled with native upland soils to promote rapid establishment of desirable
functions related to soil biogeochemistry near these streams. This will also assist with
establishment of populations of the shrub species desired for Zone 2, several of which are
acidophilic.
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Wetland confined streams are less susceptible to water quality impacts and are most susceptible to
over-trafficking, which occurs where the channel bends migrate close to the wetland/upland
ecotone. Most of the channel is inherently well-buffered by its adjacent wetlands. Native
vegetation buffer widths will be extended at least 60 feet beyond the meander belt for streams
coursing through wetland confined FPZs. This width assures meeting FDEP “optimal” conditions
for Biorecon stream habitat buffers (FDEP SOP-001/01, Form FD 9000-5).

Underfit wetland streams are the least susceptible to lateral water quality and trampling impacts
because they typically course well within extensive wetland bottomlands. These lotic systems will
be buffered with native upland and transitional vegetation along their outer boundaries in
accordance with the upland buffer recommended by SWFWMD adjacent to wetlands of 25 feet
(BOR 3.2.7(a)). Topsoiling of the buffer for these FPZs is not critical because the wetland belts
tend to be wider than a few hundred feet and they will all be topsoiled with a growing medium
suitable for forested wetlands, providing ample opportunity for normal wetland soil
biogeochemistry to occur.

2.6 Design Verification, Maintenance Plan, Site Management, Adaptive Strategies, and
Financial Assurance

Two primary mechanisms are typically employed to verify the empirical aspects of stream
creation design dimensions, 1) analogue and 2) regional curves. Analog design involves the use of
reference reaches. The essential dimensions and patterns are simply copied from a reasonably
intact stream segment and may be scaled via various dimensionless ratios as a function of basin
size or bankfull flow. This approach applies best when local reference reaches are quite similar in
basin and valley geomorphology and flow characteristics. This approach requires an applicable
group of stable reference reaches. (See the discussion of natural stability, above).

To the greatest extent applicable, CF will specify designs based on analogue (e.g. site-specific)
conditions. When such conditions do not apply or when an analogue is not available due to severe
disturbance, the design will rely on regional data. Kiefer (2010) has developed a library of nearly
pristine reference reaches from flatwoods around the peninsula, and Blanton (2008) has produced
a set of draft regional curves for streams in peninsular Florida, which are currently being refined
by a team from BCI and UF for the FIPR Stream Restoration Design Manual (due for publication
in early 2011) (Exhibits SRO-1 through SRO-5). This body of work enables the design team to
fit any stream to its watershed and valley, provide an appropriate FPZ, appropriate Rosgen
channel type, and attribute it with a appropriate and natural amount of meso-habitat
characteristics, even if the original stream has been completely obliterated by a ditch or farm
field.

Maintenance will necessarily include promoting conditions necessary to establish the vegetative
communities of the riparian corridor and channel banks. These are described in the
“Environmental Narrative.” Placements of large woody debris may need to be supplemented as
the riparian corridor matures and the materials used in initial construction decay. The condition
and abundance of large woody debris will be assessed as part of the 10 year monitoring and
establishment phase. Adaptive management will include selected additions of large woody debris,
if necessary, at years 5 and 10. Adaptive management will also include provisions to determine
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the cause and remedial actions necessary to correct any observed chronic or acute stream channel
instabilities. If instability occurs, stream restoration strategies consistent with working with
existing unstable streams described in published references such as Section 654 of the National
Engineering Handbook will be used to repair the site. In some cases, alternative site locations
may be available for enhancement or creation rather than working with an unstable or
hydrologically deficient site if it proves impractical. In the very unlikely event of this occurring,
CF will work closely with the permitting agency(s) to decide on the best method to correct the
deficiency using the following prioritization; 1) correct the deficiency at the originally designed
location sufficient to achieve permit performance standards; 2) if that is not practical, seek an
alternative site to create an equivalent length of stream system onsite in accordance with the
issued permit design criteria and performance standards; 3) in the unlikely event that methods 1
and 2 are not available or practical, CF will pursue the potential to enhance or rehabilitate a
functionally equivalent length of damaged stream on-site. If none exists on-site CF may pursue
offsite stream channel rehabilitation or enhancement. CF will use a mutually agreeable
quantitative functional assessment to determine the lift needed and adequacy of the remediation
plan should adaptive strategies prove necessary that cannot be covered under the first or second
priorities (in-situ remedial action or on-site additional creation).

Stream monitoring will include macroinvertebrate and fish sampling, hydrology measurements
(discharge and stage), field water quality, as-built reference reach surveys, and repeat geomorphic
cross-sections. Performance standards will be established for in-stream fauna, stream hydraulics,
channel dimension and pattern, and channel stability. Details of the monitoring program
objectives, methods, locations, and performance standards are provided in Table SRO-6 and will
be further developed in coordination with FDEP and USACE reviewers.

Financial assurance will include consideration of line items specific to stream restoration that are
not already either individually or collectively accounted for elsewhere in standard mechanisms
normally applied to Florida phosphate mines (e.g. by Hardee County and/or the FDEP).
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3.0 LOTIC SYSTEM DESIGN

As mentioned in the Introduction, CF’s plan begins with its focus on the traditional reach-scale
metrics and also pays careful attention to important fluvial processes occurring at multiple
additional scales, including the watershed, valley, and the arrangements of functional process
zone (FPZ) segments within each valley. (For more technical background and definitions, please
refer to Chapter 4).

In other words, this design provides details related to a hierarchy of scales progressing from
catchment functions operating over hundreds of acres and ultimately addresses habitat patches
that may be as small as a few linear feet. While the Rosgen classification system provides
important characterization of the open channel riverscape, the additional emphasis provided by
CF in classifying valley segments into FPZs adds key consideration of the floodscape adjacent to
the riverscape, as well as the lateral and longitudinal interactions between the stream channel and
wetland waterbody components of the property. The general timing, duration, and frequency of
such hydraulically driven interactions will be assessed by integrated surface water/groundwater
modeling prior to final design.

3.1  Catchment and Drainage Network

No perennial rivers or high-order streams occur on the property; it is located at or within a couple
of miles of the headwaters of three stream drainage networks within the Peace River watershed.
The named streams on the property include Brushy Creek, Lettis Creek and Troublesome Creek.
CF will reclaim the sub-basins of these three streams close to their historic dimensions as they
existed on the SPE prior to initial agricultural disturbance (to the extent this historic condition can
be established), even though the applicable rules require only restoration to the pre-mining
function of the systems. Figures SRO-8 and SRO-9 depict the drainage network flow paths of
the existing pre-mining and proposed post-reclamation sub-basins for the SPE.

Brushy Creek is tributary to Horse Creek, joining it about 10 miles southwest of CF’s property.
The Brushy Creek headwater wetlands exist on CF’s active permitted South Pasture Mine north
of the SPE and portions of it are permanently preserved where it presently occurs on SP. CF has
made a substantial commitment to the restoration and permanent protection of the Brushy Creek
headwater wetlands and surrounding uplands as part of the South Pasture Planned Habitat Area.
The main trunk of Brushy Creek is a second-order stream where it enters the SPE. Three smaller
branches of second-order streams join Brushy Creek before it exits the SPE as a third-order
stream. Despite being the longest, widest, and most complex riparian corridor on the property,
Brushy Creek does not provide perennial discharge. In fact, it is non-perennial even closer to its
confluence with Horse Creek 10 miles downstream, exhibiting about 12% no-flow days during a
higher than average rainfall period from October 1992 through February 1995 (Lewelling 1997).
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Lettis Creek is a third-order tributary to Brushy Creek, joining it less than a mile south of CF’s
property. Like Brushy Creek, portions of the headwater areas of the Lettis Creek sub-basin are
part of CF’s active South Pasture Mine. Perhaps the dominant feature of the Lettis Creek
watershed is a large marsh that serves as the receiving waters for several chains of wetlands. This
drainage hub wetland historically distributed flow from these lateral chains to the north fork of
Lettis Creek. That fork has been bypassed by a drainage ditch that has severely dewatered the
Hub Wetland.

Troublesome Creek is a direct tributary to the Peace River, joining the river about 7 miles
southeast of CF’s property. Very little of Troublesome Creek actually exists or historically existed
on CF’s property because its sub-basin is largely occupied by two large headwater wetlands
onsite. Both of these wetlands and the short segment of Troublesome Creek at the SPE are
heavily ditched and artificially drained.

To the greatest extent practicable, the pre-agricultural conditions of the property were considered
in the design to create reclaimed conditions closer to those that occurred prior to extensive onsite
ditching and riparian zone clearing. The general idea is to create a network of riparian corridors
well-buffered by reclaimed native vegetation zones. Portions of these areas will be protected by a
conservation easement, providing permanent protection of much of the riparian corridor network,
preventing future clearing that can diminish stream functions.

The post-reclamation network of valleys, in-line wetlands, functional process zones, and stream
channel segments will maintain the complexity of the existing network and will, in some cases,
restore it as it existed prior to agricultural disturbance (Figure SRO-3, Figure SRO-4A through
F). To the greatest extent practical, the historical pre-disturbance sequences of wetlands and
stream functional process zones will be restored for each valley complex. This means that many
of the disruptive effects of land clearing and ditching will be overcome. Offsite connections for
large and complex areas likely to remain un-mined or unaltered by adjacent landowners (Brushy
Creek Main, Lettis Creek Main, and Troublesome Creek East Branch) are maintained as
connection points post-reclamation. The existing overall ordering of streams will be maintained
for each sub-basin, as will the natural connection points to un-mined areas and offsite locations,
except where it is not practicable to do so or where a different connection point will result in a
better overall lotic system (discussed below).

3.2 Lotic Systems and Their FPZ Reclamation

Brushy Creek Main Trunk

This system is the longest stream valley on the property (about 2.4 miles) (Figure SRO-10). Itis
substantially intact (unditched and non-erosive) on the SPE with a broad native riparian corridor
that typically encompasses the meander belt of the stream and beyond. It drains the largest sub-
basin of all the valleys on the SPE (about 4.5 square miles on the SPE), and it is the receiving
waterbody for several other lateral streams and second-order drainage networks on site. Portions
of the Brushy Creek bottomlands have the most complex geomorphology on the property with
dual terraces, an interfluve, and some alluvial floodplain features. This channel system provides
wet season hydraulic links from two large offsite headwater wetlands upstream of the SPE to
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Horse Creek 10 miles downstream of CF’s southern property boundary. Brushy Creek Main
Trunk is appropriately viewed as the spine of the onsite ecosystem and is proposed to remain
unmined.

The system consists of a central valley that alternates between confined and unconfined wetland
functional process zones over most of its length. The width of the valley floor varies
considerably, from less than 80 feet to more than 3,000 feet wide. The valley consists of a single
wetland bottomland terrace flanked by an upland hillslope along the upper half of its length on the
SPE. From the 1.4 mile point, the system suddenly widens, and the valley is occupied by a
complex two-terraced geomorphology consisting of a hardwood forested wetland terrace about
130 feet wide embedded within a mesic upland hammock terrace typically 1,500 feet wide. The
mesic upland terrace is an interfluve, flanked by Brushy Creek on the south and the Brushy Creek
North Central branch to the north. The Brushy Creek Main Trunk riparian corridor was
historically flanked by flatwoods that have long since been cleared for farming and which are
now intensively grazed as part of a cow-calf operation.

The upper part of the valley, due to its generally narrower and confined condition has been
sporadically subjected to the effects of lateral land clearing and cattle grazing, but the
bottomlands are in very good overall geomorphic and vegetative condition. Four main dirt road
crossings occur, two of which are all-weather culverted embankments. The other two are drive-
through crossings on the stream bed that are passable during low flow conditions. The northern
crossing has an eroded embankment that may have once served as an irrigation water diversion
dam. The downstream crossing is on the main private entrance road to the property, and it has a
hanging culvert likely to reduce upstream fish passage during low flow conditions. The riparian
corridor improves downstream where its bottomlands are widest and densely vegetated, with
minimal effects due to upland land clearing and grazing pressure at such locations.

At about 2.5 miles downstream of the South Pasture boundary, the Brushy Creek Main Trunk is
joined by another valley complex (Brushy Northeast Branch). Downstream of that junction, the
Main Trunk system exhibits some alluvial floodplain features forming a short sequence of
Confined Genetic Floodplain and Unconfined Genetic Floodplain FPZs. From there, the stream
exits the SPE and flows into a massive shallow herbaceous in-line slough about 3 miles long on
Mosaic property. Despite draining the largest catchment on the property, Brushy Creek is not a
perennial stream. It flows during the vast majority of wet seasons and likely has a seasonally
intermittent hydrology. Flow is more sporadic during the dry season and may be nonexistent for
weeks at a time.

The main valley is joined by three small Headwater Wetland Drain FPZs less than a few hundred
feet long and one Chain-of-Wetlands FPZ too small and simple to warrant consideration under an
independent “valley” hierarchy. In other words, these four stream segments are inventoried as
lateral extensions to the Brushy Creek Main Trunk valley. Three other valley networks (Brushy
Northeast Fork, Brushy North Central Fork, and Brushy Northwest Fork) drain into the Main
Trunk on the SPE. A fourth valley network, the Brushy Southwest Fork, flows south off of CF’s
property where it joins Brushy Creek Main Trunk on Mosaic Company’s property about 0.4 mile
south of the property boundary.
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CF proposes to avoid most of the Brushy Creek Main Trunk and its associated valley complex.
However, CF does propose to mine and reclaim certain lateral inclusions in the valley. The areas
proposed for mining disturbance in this valley complex are the three small Headwater Wetland
Drain FPZs and one short Chain-of-Wetlands FPZ noted above. These are comparatively simple
drainage features lateral to the main trunk proper, which are the most straightforward stream
types to reclaim. The wetlands they connect are also readily restorable. Furthermore, while they
are small pieces of the ecosystem, they project laterally out from the main drainage system into
areas otherwise highly desirable for ore recovery. If these inclusions were avoided, their linear
configuration would preclude ore extraction of the surrounding uplands due to dragline
maneuverability around these systems and the need to construct a ditch and berm recharge system
even larger than the drainage systems themselves. Therefore, these systems are proposed for
mining.

They will be reclaimed in such a manner as to improve their functional value and provide a better
lotic system by restoring their entire surrounding area to native upland habitats, providing
excellent riparian buffering around these small drainage features and their headwater and in-line
wetlands post-reclamation, superior to that existing today. All four systems will be connected to
their existing entry points at the Main Trunk preserve boundary (Figure SRO-11). The Brushy
Creek Main Trunk forms an un-mined spine upon which complementary un-mined habitats and
habitat reclamation activities will expand to form a large habitat node and corridor system across
the western portion of the SPE. This habitat complex will provide broad linkage to CF’s Planned
Habitat Area upstream and to native habitat centered on Brushy Creek to the south offsite.

Brushy Northwest Branch

The valley consists of a series of first and second order stream channels chaining together several
wetlands (Figure SRO-12). It drains a mixed marsh and swamp headwater wetland, part of which
was permitted for mining at CF’s South Pasture Mine. The dominant part of the network (main
leg) drains to the south for approximately one mile, where it is joined at a depressional swamp by
a truncated Upland Confined Channel that was severed from its headwater wetland by an old farm
field. The main leg consists of three FPZs,

1) a Chain-of-Wetlands FPZ consisting of the headwater wetland and two other marshes
joined by two short channel segments flanked by palmetto uplands,

2) an Upland Confined Channel FPZ that connects the upper chain to a hardwood swamp
near the Brushy Creek Main Trunk valley, and

3) a short second-order stream segment that emerges from this swamp, draining it into
Brushy Creek across the main valley’s mesic hammock terrace and forming another
Upland Confined Channel FPZ.
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The riparian upland buffer of most of the main leg has been diminished, originally converted to
farming and currently used as part of the property-wide cow-calf operations. The clearing impacts
alternate on the left and right banks, with the opposite bank typically being well-buffered.
Clearing was seldom conducted right up to the bank edge, leaving at least some palmettos or
other native vegetation in a thin strip along most of the bankline. This patchwork clearing,
combined with the narrow channel and narrow meander beltwidth, has resulted in some cattle-
related impacts to this channel system with some sporadic areas of excessive erosion. Despite
these impacts, the channel still offers some geomorphic complexity with pools, riffles, tight
bends, and exposed root masses. Large woody debris appears diminished, probably due to the
aforementioned clearing close to the stream edge and also due to the logging history of the

property.

The small truncated stream segment that joins the main leg near the Brushy Creek Main Trunk’s
bottomlands has lost much of its function as it has been severed from its headwaters by previous
farming. Most of the remaining channel was also partially excavated prior to 1970 to provide
improved drainage from an agricultural road.

The Brushy Northwest Branch System projects far into a proposed mining area with good ore
body characteristics, has channel features that are not very deep or wide, does not drain a large
basin delivering significant flow volumes, has a riparian zone partially impacted by clearing, and
drains wetlands that are among the most straightforward to reclaim (i.e. marsh). Furthermore,
avoidance of this system in its entirety would preclude the construction of a necessary clay
settling area (CSA) in this location and require location of the CSA further to the east or west,
which in turn would necessitate impacts to more desirable mature forested areas instead.
Therefore, CF proposes to mine most of the Brushy Northwest Branch system and to relocate the
reclaimed portions to the west to more closely align it to Brushy Creek Main Trunk and enable
the construction of a CSA in its original location and permanent preservation of the reconfigured
stream within the larger contiguous Brushy Creek main stem preservation. The waste disposal
plan attached to the ERP application demonstrates the need for the number and size of the CSAs
proposed on SPE based on the volume of clay anticipated from mining. See Appendix E4,
Backfill Plan.

The historic FPZs of the main stem of this valley system will be reclaimed in a sequence similar
to what exists today (Figure SRO-13). The reclaimed FPZs will connect to the existing stream
channels at the Brushy Creek Main Trunk no-mine boundary, and the most downstream wetland
depression and final stream segment along the sequence will remain un-mined. Because the
portions of this stream complex proposed for mining generally have some intact in-stream and
near-bank habitat components that are fairly typical of modestly disturbed streams draining
flatwoods environments in southwest Florida, the stream segments will be reclaimed with careful
attention to the diversity and abundance of in-stream habitat features through installation of
palmetto soil masses along both banks, tightly meandering planform, and the direct construction
of pronounced riffle-pool sequences, with grade control and complexity provided by a dense array
of large woody debris deployments. These features, plus the creation of a significantly wider
upland riparian buffer along both banks than currently exists, will assure that the existing
biological functions are maintained. Some habitat enhancement and functional improvement of
the system will be provided by adding slash pines sporadically along the banks, since these were
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clear-cut from the area many years ago and are now a largely diminished component of the
channel banks.

Brushy North Central Branch

This valley consists of a series of first and second order stream channels chaining together several
wetlands (Figure SRO-14). The drainage network is chiefly occupied by three distinct wetland
chains. The longest chain (east leg) is along the eastern part of the network. It originally drained a
historic headwater wetland on CF’s South Pasture Mine, part of which currently remains on the
SPE property. Two highly-altered ditched streams link a small former chain-of-wetlands to the
main headwater marsh. This headwater system is connected to a marsh more than 1,000 feet
downstream by a channel in a narrow Upland Confined Channel FPZ. This segment is flanked by
a narrow upland palmetto buffer along much of its length and is crossed by a much-used cattle
crossing where the native vegetation has been wholly cleared. A second channel segment emerges
from the marsh in the pasture, joining it to a swamp located about 2,500 feet downstream along
the valley’s axis. This stream segment consists of two FPZs, an Upland Confined Channel lacking
any significant native buffer along both banks in the upper half of the segment, and a Wetland
Underfit Channel segment downstream that is relatively intact with a decent native plant buffer.
This stream segment disappears into a depressional swamp downstream. The swamp is drained by
a second order channel in a valley approximately 1,800 feet long to a marsh depression near the
edge of the Brushy Creek mesic hammock valley terrace. This valley segment consists of two
FPZs, a Wetland Confined Channel and a Wetland Underfit Channel, both well-buffered and
intact. The stream emerges from the marsh, traversing a valley through the Brushy Creek mesic
hammock terrace consisting of alternating Wetland Confined and Wetland Underfit Channel
FPZs before its junction with Brushy Creek Main Trunk. These FPZ segments are also well-
buffered by native vegetation and reasonably intact.

The second wetland chain in the Brushy North Central Branch system is west of the primary
channel (center leg), and it starts with a small Headwater Drain FPZ that flows south to a larger
deep depressional swamp. This segment has been extensively cleared and straightened. The
channel that emerges from the large deep swamp, drains south for about 1,700 feet before
reaching its junction with the primary drain (east leg) in this complex located at the southwest end
of another depressional swamp. The FPZ connecting these two swamps is interrupted by a small
wetland, but consists almost entirely of an Upland Confined FPZ narrowly buffered by palmettos
on both banks, with most of its upland buffer converted to bahia pasture. It is subject to some
grazing pressure and has sporadic excessive erosion areas as a result. Overall, it has reasonably
diverse in-stream habitat with tight bends, pools, riffles, exposed root masses, and emergent
vegetation, but has reduced large woody debris due to old logging history.

The third and final wetland chain in this valley network (west leg) consists of two FPZs, a short
upper Headwater Drain FPZ and a roughly 1,100 foot long valley segment that forms an Upland
Confined FPZ. These FPZ segments are separated by a small marsh and swamp depression. Both
FPZs have been completely cleared of native vegetation right up to their banks, compromising the
ecological functions and geomorphic integrity of these channels. The Upland Confined FPZ was
ditched as well.
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The two intact, mature forested wetlands in the Brushy North Central valley complex will remain
unmined, as will the highly sinuous channel that connects them and some of the remaining native
uplands flanking that particular unmined Upland Confined Channel FPZ. That unmined valley
segment will be enhanced by reclaiming adjacent upland riparian habitats to create a broader
native habitat buffer than exists today. The downstream portions of this riparian network system
will also remain unmined where the streams are generally more complex and are flanked by
existing native habitats and enter areas close to the Brushy Creek no-mine area.

In contrast, the waterway areas of this system proposed for mining cross large blocks of uplands
with recoverable ore; avoiding these areas would disrupt normal and efficient mining patterns and
would preclude ore recover over a large area as a result. Therefore, these areas are proposed to be
mined. Furthermore, the portions of these systems proposed for mining and reclamation are
comparatively simple or degraded stream channels that are among the most straightforward to
reclaim and drain predominantly herbaceous wetlands that are readily restorable. These systems
consist of the upstream portions of two chains of wetlands and their Upland Confined Channel
FPZs. These FPZs have been functionally diminished by extensive clearing of the uplands
bordering the channel, and these sites have been subjected to intensive cattle grazing. These FPZs
and their wetlands will be reclaimed in a sequence similar to historic pre-agricultural conditions
with broader native upland corridors reclaimed to flank the streams and their largest connected
wetlands (Figure SRO-15). The existing riparian segments in this valley complex are laterally
isolated from one another by large expanses of non-native pasture grasses, a factor that is vastly
improved by this reclamation plan. Reclamation will expand native upland cover, providing
continuous upland habitat connecting all of the main riparian systems as one bigger, more
manageable, and sustainable habitat block.

Brushy Northeast Branch

This system begins with two Headwater Drains entering the same deep swamp. Both of these
FPZs have been cleared and ditched. A Chain-of-Wetlands FPZ drains the deep swamp (Figure
SRO-16). This FPZ consists of three stream channels joining together two swamp depressions.
This Chain-of-Wetlands segment courses within a fairly extensive hardwood hammock and
cabbage palm forest. It connects to the drainage ditch along the north side of the main private
access road, which ditch directs flow to the west into the bottomlands of Brushy Creek Main
Trunk.

This system consists of small components in the upstream portions of its network that have been
substantially altered by ditching and riparian clearing. It also consists of larger downstream
components that have broad intact riparian corridors with good maturity and vegetative diversity
occupied by unaltered stream channels. The latter areas, which compromise the bulk of this valley
system, will remain un-mined. Given their existing condition, streams of the highly disturbed
areas are proposed to be mined and reclaimed largely as simple channels within Headwater Drain
FPZs, surrounded by extensive upland buffers as part of a huge habitat block that will connect to
adjacent habitat nodes in the Brushy North Central Branch, Brushy Creek Main Trunk, and Lettis
Creek North Branch valleys (Figure SRO-17).
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Brushy Southwest Branch

This system starts on CF SPE property and joins Brushy Creek south of the SPE property
boundary with Mosaic Company (Figure SRO-18). The Southwest Branch drains offsite to a
large lateral canal, significantly deeper and wider than most of the drainage ditches in the region,
located less than half a mile south of the SPE. This canal intercepts the flow from the Southwest
Branch, artificially diverting it to a location on Brushy Creek. It forces much of the discharge
from this branch to bypass a 3,000 foot long third-order stream on Mosaic’s property. The
original drainage pattern of this system has been significantly disrupted.

The part of this drainage network on the SPE consists of portions of three Chain-of-Wetlands
FPZs. The longest and central chain consists of four stream channels linking four depressional
wetland systems. The channels are variably impacted, ranging from those that are completely
devoid of native cover and ditched to those that are reasonably undisturbed by clearing or
ditching, although some of these latter systems are somewhat altered due to upstream drainage
changes, former logging, and grazing. The streams mapped in this area are diminutive, and one of
these channels, located in the middle of the network, has had a large fraction of its runoff
captured and diverted by an eroding cattle trail through the flatwoods, which diminishes the
natural channel’s normal flow pattern.

A shorter chain with two channel segments is west of the larger chain just described. Despite the
fact that this western chain is surrounded by native vegetation, its stream channels lack a rich
abundance of complex in-stream habitat and may have been historically altered by grazing and
logging operations. A third chain drains a fairly large headwater marsh, connecting it to a smaller
marsh at the property boundary east of the two chains just described. The channel in this eastern
Chain-of-Wetlands FPZ has been cleared of native vegetation to both banks and was straightened.

CF proposes to mine and reclaim Brushy Southwest Branch in its entirety. This system occupies
an area with good ore characteristic bounded on two sides (west and south) by Mosaic’s planned
Ona Mine. The system also occupies an area designated by CF for a necessary clay settling area;
this area is the preferred location for the CSA by Hardee County staff, given the County’s request
to keep settling areas as far away from existing highways and planned rural town centers as
possible. Therefore it is proposed for mining and cannot be practicably avoided. The need for the
CSA:s is discussed in the Backfill Plan, Appendix E4. Further discussion of the placement of the
CSAs is contained in the Environmental Narrative. This location also minimizes impacts to or
displacement of better, more intact riparian systems, larger wetlands, and more mature forested
habitats on the SPE.

Rebuilding this system on exactly the same sequence and dendricity of the existing FPZs is not
feasible, given the location of the required settling area. Thus, the reclaimed system will be
reclaimed as a Chain-of-Wetlands FPZ, with the riparian drainage network shifted to the east and
with fewer and shorter channel segments. The reclaimed system will link directly to the un-mined
Brushy Creek Main Trunk bottomlands near a bend close to the no-mine boundary, which will be
permanently protected via a conservation easement (Figure SRO-19).
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The linear feet of channel reclamation that cannot be functionally fit into this location due to the
CSA will be made up with some longer reclaimed channels where the landscape can support
them, in other sections of the Brushy Creek, Lettis Creek, and Troublesome Creek sub-basins.
All of these additional stream segments will be reclaimed as part of extensive upland habitat
reclamation zones surrounding the reclaimed Chain-of-Wetlands FPZs.

Lettis Creek Main Trunk

This roughly 1,700 foot long valley segment on the SPE is downstream of the junction of the East
and North Forks of Lettis Creek draining to the southern property boundary with Mosaic
Company (Figure SRO-20). The valley continues southwest, where it joins Brushy Creek Main
Trunk on Mosaic Company property less than a mile south of the SPE. On the SPE, this valley
consists entirely of a Wetland Underfit Channel; most of the channel runs tightly along the upland
boundary of the wetland bottomlands along their western edge. This FPZ is well-buffered
laterally by upland hammocks and flatwoods on both sides. However, large sections of this
channel are somewhat entrenched, perhaps due to the increased hydraulic energy delivered over
the past few decades by the extensive ditching of many of the wetlands and stream FPZs upstream
of this section of the drainage network. Despite the potentially artificial entrenchment, the in-
stream habitat is complex, with an abundance of tight bends, exposed roots, large woody debris,
fine woody debris, deep pools and pronounced riffles. It is possible that the entrenched condition
may have reduced overbank flow events, reducing lateral exchanges of energy, nutrients, and
carbon. However, continued degradation of this complex channel could be arrested by improving
the hydrology of the sub-basin, making it less flashy by reducing the effects of artificial ditches in
the landscape via reclamation and enhancement practices.

The Lettis Creek Main Trunk channel, which is a third-order system, and its surrounding native
cover will remain un-mined. A roughly 8-acre inclusion of pasture grasses in this un-mined
corridor will also remain un-mined and will be enhanced by replanting with native upland cover,
enhancing the ecology of this riparian area by flanking it with a more continuous adjacent habitat.

CF proposes to mine a small lateral drainage area feeds into the Lettis Creek Main Trunk within a
mineable area near CF’s southern property boundary with Mosaic. These areas forms a relatively
simple Chain-of-Wetlands FPZ drained by small channels of a type and dimension that are readily
reclaimed, as are the herbaceous wetland community types they drain. These systems will be
reclaimed in an almost identical FPZ pattern and position to the pre-mining condition, except that
the native cover surrounding them will be wider, improving the habitat adjacent to the riparian
system (Figure SRO-21). The un-mined, restored, and reclaimed native habitat zones in this part
of the property will connect to the large Brushy Creek habitat area to the west and to large habitat
blocks in the eastern and northern Lettis Creek sub-basin, resulting in an overall improvement in
existing habitat connectivity.
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Lettis Creek East Branch

This branch features a chain of wetlands that flows west from a headwater swamp/marsh system
near County Road 663 to the aforementioned Lettis Creek Main Trunk FPZ (Figure SRO-22).
The East Branch valley consists of a Headwater Drain FPZ that has been altered directly by
channelization. Aerials from the 1940’s suggest that this area included a series of three short
confined stream channels joining three depressional marshes. This contrasts with its current
configuration which is a 2,000 foot long ditch flowing through two FPZs, an Upland Confined
Channel and an Unconfined Wetland Channel. This headword portion of the network joins a large
depressional swamp/marsh to the southwest. That depression is drained by a ditched stream
flowing mostly through an Upland Confined FPZ with a small downstream Wetland Underfit
Channel. That segment flows about 1,700 feet due west to another small paralotic swamp where
the open channel rapidly disappears. The channel reforms shortly downstream, continuing west
within a 1,200 foot long Wetland Confined FPZ with a beltwidth of about 130 feet wide. That
channel disappears into a sizeable forested wetland depression, which is drained by the final leg
of this chain to Lettis Creek Main Trunk approximately 1,500 feet to the west. This final leg
consists of two FPZs of roughly equal length, an Underfit Wetland Channel upstream, and a
Wetland Confined Channel downstream with a meander beltwidth of about 75 feet wide.

Three lateral drainage features join the main stem of the East Branch. One is a short Headwater
Drain FPZ that comes in from the south. The second is a ditched Headwater Wetland that comes
in from the north. The third is a Chain-of-Wetlands FPZ that drains in from the north. This Chain-
of-Wetlands FPZ consists of two short first-order, well-buffered, confined upland streams
entering the same swamp depression. That depression is joined to the main stem of the East
Branch by an altered confined upland channel.

That unnatural channel segment was likely directly altered as part of a much larger drainage
alteration upstream. A large depressional marsh functions as a drainage hub in the northwestern
part of the Lettis Creek sub-basin on the SPE property. That hub drained into the North Fork of
Lettis Creek prior to agricultural disturbance of the property. The hub was aggressively and
effectively ditched, and its flow path was diverted to the East Fork of Lettis Creek by an upland-
cut ditch connecting it to the aforementioned altered stream segment. It appears that the original
and natural stream segment at that location was enlarged and straightened to accommodate the
bypass discharge.

CF analyzed the various factors noted above in Section 1.0, considered the existing condition and
functions of these areas as discussed above, and weighed these considerations against the tons of
ore lost if these areas were avoided. As a result of this analysis, CF proposes that the main stem of
the Lettis East Branch drainage system and its meander belt will remain un-mined, in addition to
a large block of native isolated wetland and oak hammock habitat surrounding it. The ditched
headwater wetland and ditched streams upstream of the un-mined main drainage alignment will
be mined and reclaimed as a Headwater Drain FPZ, with a variably confined and underfit wetland
channel system providing the drainage (Figure SRO-23).
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The existing small Chain-of-Wetlands complex that enters the main stem of East Branch from the
north will be mined and reconfigured via reclamation to eliminate the diversion ditch from the
North Fork hub wetland. Instead, the waterway pattern will be reclaimed with a small Chain-of-
Wetlands FPZ that will drain to the un-mined main stem via a natural meandering channel
(instead of the ditch that is there today). This configuration will move the system closer to the
FPZs that were present in this general area of the property prior to agricultural disturbances.
Furthermore, this area will be reclaimed with broad upland habitats flanking the Chain-of-
Wetlands complex that will be part of the Lettis Creek habitat corridor.

Lettis Creek North Branch

This drainage complex represents one of the most directly impacted systems on the property.
Historically, four chains of wetlands discharged into the previously mentioned large hub marsh in
the North Fork sub-basin (Figure SRO-24). The first chain is the furthest west. It is a Chain-of-
Wetlands FPZ consisting of four short first-order stream channels linking four marsh depressions
to a hardwood strand swamp that joins to the hub marsh. The headwater wetland of this particular
chain, on CF’s South Pasture property, has already been mined. Moving around the hub marsh
clockwise, the second drain comes into the hub marsh almost directly from the north. The
headwater wetland of this particular drain has also been mined. This drain forms a Wetland
Confined Channel with a beltwidth of about 75 feet wide. Continuing east, the next chain joining
the hub is a short Headwater Drain that has been ditched. The final chain entering the hub is
mainly a series of strands and wetland depressions that have been extensively ditched. A
potentially aberrant short channel was mapped near the South Pasture property boundary at the
headword part of this strand-depression complex. Prior to mining at the South Pasture, this
channel connected to an upland-cut ditch draining a large isolated wetland. It probably best
classifies as a Headwater Drain in terms of its pre-mining function, although it may just be a
feature that eroded into the landscape as a result of the previous agricultural ditching. All four of
these chains are extensively flanked by adjacent upland native vegetation, but they connect to a
heavily altered drainage configuration and to a hub marsh that was not merely ditched, but that
had its flow re-routed to another valley.

The bypassed natural stream has its geomorphology largely intact, in large part because it
occupies a heavily vegetated riparian corridor that is so dense that it retards (but certainly does
not eliminate) cattle entry. Some flow enters laterally into the system, but the bypass ditch takes
most of the flow from the hub wetland and its sub-basin.

Prior to agricultural disturbance, the large hub marsh was naturally drained by a slough/strand
exiting it from near its southwest corner. This paralotic waterway joined the presently bypassed
channel (4,204 LF), which meanders along a 2,900 foot long valley with a 140 foot- wide wetland
beltwidth, forming a Wetland Confined Channel FPZ. A narrow upland oak belt, typically only
one “row” of trees wide, flanks this wetland FPZ. The former flatwoods on both sides of the
valley hillslope have been fully cleared along almost the full length of this FPZ and have been
farmed and grazed. The channel generally has less hydraulically-formed habitat than expected,
such as fine-root masses, pools and riffles induced by large woody debris, and exposed fresh sand
bars. The channel system has unusually high densities of leaf litter. Normal stream discharges in
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the flatwoods routinely sweep leaves through the channel and aid in the decomposition of those
that remain, forming decaying leaf packs in the channel. The seemingly decreased occurrence of
hydraulically-induced habitats and the over-abundance of non-sorted leaf litter reflect the lack of
a normal flowing water regime for this bypassed system.

CF analyzed the various factors noted above in Section 1.0, considered the existing condition and
functions of these areas as discussed above, and weighed these considerations against the tons of
ore lost if these areas were avoided. As a result of this analysis, CF proposes that the large and
heavily ditched hub marsh will remain un-mined and will be enhanced by ditch plugs and by the
elimination of the unnatural drainage that currently diverts flow out of the North Branch drainage
system (Figure SRO-25). In keeping with the goal of restoring the surface water drainage
configuration of the historic system, the original natural riparian system that drained the hub
wetland will also remain un-mined, and flow from the hub wetland will be diverted back to its
pre-agricultural course. This will enhance the hydraulic and aquatic functions of the longest
uninterrupted Wetland Confined FPZ that is physically and vegetatively intact on the property
outside of the Brushy Creek Main Trunk corridor.

As in the pre-mining condition, four Chain-of-Wetlands FPZs will be created to drain into the un-
mined, enhanced hub wetland. Moving clockwise from the west, the first chain encountered will
be reclaimed as a series of short, shallow channel segments joining together three depressional
wetlands, much like the existing system. The next system to the east will provide drainage from
two headwater swamps to be reclaimed on the South Pasture property, with a small, shallow
channel joining to an un-mined natural Upland Confined FPZ and its meandering channel that
feeds into the un-mined hub wetland. The next system to the east will essentially consist of a large
marsh and swamp linked by a single Headwater Drain FPZ. This configuration is in lieu of the
heavily ditched conveyance system that exists in an analogous landscape position today. The
fourth and easternmost chain will be reclaimed to provide a Chain-of-Wetlands FPZ with two
meandering upland confined channels joining together three wetland depressions. This chain will
drain into the hub via a paralotic strand, instead of a wetland-cut ditch, representing an ecosystem
improvement of this part of the reclaimed landscape. Wetland Chain 4 will terminate in a ditch at
its boundary with the hub marsh preserve. The ditch will be hydraulically ineffective because the
Hub’s bypass ditch will be eliminated. However, to prevent potential headcutting, the interface
between the relict ditch and Wetland Chain 4 will be stabilized by geotextiles and/or rip-rap to
prevent headcutting of the ditch into the reclaimed slough.

The ditches in this entire reclaimed valley complex will be eliminated by a mine reclamation
design to restore a more natural hydropattern to one of the largest wetlands on the property and
one of the longest continuous natural channels as well. All of the riparian FPZs in this area will be
surrounded or flanked by native upland reclamation, creating ample habitat nodes connecting to
other similar habitat areas, thus creating a broad habitat corridor. This corridor will span much of
the western half of CF’s South Pasture and SPE property.
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Two additional stream channels will be reclaimed in this sub-basin. One will drain a large settling
area from the east to the reclaimed headwater marsh-swamp mosaic as an Upland Confined or
Wetland Confined FPZ. The second stream will drain a reclaimed lake and slough from the east
to the same headwater wetland system. This system will also consist of an Upland Confined or
Wetland Confined FPZ.

Troublesome Creek East Branch

This riparian valley consists of a relatively short section of open channel onsite, approximately a
quarter-mile long (Figure SRO-26). This channel once formed the beginning of a 7.2 mile long
stream valley extending offsite to the Peace River, Troublesome Creek. However, the original
short section of natural channel on the SPE has been artificially channelized, as has much of the
original natural channel offsite. The onsite riparian system was probably a narrow Wetland
Confined Channel FPZ prior to substantial agricultural modification. Some of the system may
have been an Upland Confined FPZ. The natural channel once drained a large headwater marsh
more than a mile long and about 0.3 miles wide. This marsh has been reduced to a series of much
smaller wetland pockets surrounded by intensively grazed bahia pasture as a result of extensive
ditching.

CF analyzed the various factors noted above in Section 1.0, considered the existing condition and
functions of these areas as discussed above, and weighed these considerations against the tons of
ore lost if these areas were avoided. As a result of this analysis, CF proposes that this whole area
be mined and reclaimed close to its pre-mining topography without the drainage ditches (Figure
SRO-27). To further restore something akin to the pre-disturbance hydrology and to recover
wetland functions lost decades ago, the drainage characteristics of this system will also be
improved by reclaiming its outlet (Troublesome Creek), which is currently a ditch, as a natural
meandering stream in a Wetland Confined FPZ. The resulting reclamation will restore a
substantially better lotic system than existing on the property today. Two additional opportunities
exist to create streams in this part of the sub-basin, one upland-confined stream draining a
reclaimed settling area and another upland confined stream draining a reclaimed lake. Both of
these systems will link to the large eastern reclaimed headwater marsh-swamp mosaic.

Troublesome Creek West Branch

This valley is dominated by large ditched wetlands (Figure SRO-28). The headwaters commence
on CF property and the broad, flat valley angles southeast toward the Eastern Branch of
Troublesome Creek across an irregularly shaped property boundary. An existing ditch, about
1,300 feet long, drains the headwater marsh of this valley. This ditch was once a Wetland
Confined FPZ stream channel prior to agricultural modifications. It drains into a very large marsh
that dominates the valley across the southern SPE property boundary. From there, the valley
connects to the Eastern Branch back on the SPE via the same ditch that drains the big wetland.
Prior to agricultural modification, this system connected to the Eastern Fork’s formerly immense
headwater marsh via a shallow slough north of the existing ditch.
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This system is similar to the Eastern Fork, except that it diagonally straddles the SPE property
line. Thus the avoidance analysis was similar. This property configuration precludes the full
restoration of pre-agricultural hydrology of this system. However, the proposed reclamation can
nonetheless achieve two significant overall ecological improvements to this valley complex. First,
CF will reclaim a headwater stream located near the existing northernmost ditch on the SPE to
restore its previous meander (Figure SRO-29). The original meander pattern is very clear on the
historical aerials, making it a useful template to guide restoration of this feature as part of the
reclamation plan. Second, the ditches connecting this branch to the Troublesome Creek East
Branch will be reclaimed as a more meandering, natural channel with hydraulic equivalency to
the existing ditches in order to avoid adverse effects on adjacent off-site property.
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4.0 TECHNICAL BACKGROUND & GLOSSARY

This chapter includes three sections,

1. Descriptions of three key scientific components of the riparian system
characterization and design approach used in this plan.  These includes
“hierarchical patch dynamics,” “functional process zones,” and “reference reach.”

2. A basic glossary providing the working definitions of fluvial terminology used
throughout much of the document.

3. Definitions of the FPZ types found on the SPE.
4.1  Hierarchical Patch Dynamics

The first component adopts a viewpoint that riverine systems operate at a hierarchy of scales.
The scales include the physiographic region, watershed, valley, functional process zone, reach,
and meso-habitat patches (Ward 1989, Thorpe et al. 2006). Each hierarchy can be viewed in terms
of a decreasing scale in lateral, longitudinal, vertical, and temporal dimensions. The conditions of
the upper hierarchy set limitations and drive functions at the subsequently lower hierarchy. In
other words, the patches are nested under each hierarchy. For example, in-stream meso-habitat
patches such as pools, woody debris, aquatic vegetation, and root mats are each less than a few
feet in length or width and they can change seasonally or annually. The types and distribution of
such meso-habitat patches depend on the channel morphology, bank vegetation, and hydraulic
conditions that occur at the reach scale, which is typically a few hundred feet long
and at least 50 feet wide and usually takes many years or even decades to adjust to perturbations
that occur in its valley’s vegetation or watershed’s land use. In essence, streams belong to their
watersheds and valleys and hierarchical patch dynamics is one way to properly conceive the
details of how that is occurring on the property and beyond.

4.2 Functional Process Zones

The second component adopts a viewpoint that stream ecosystems form patchy environments
with sudden transitions between patches where the habitat patches form distinct functional
process zones which can repeat themselves at various points along the valley length (Thorpe et al.
2006, 2008). This perspective of viewing riparian systems as zonal is in direct contrast to viewing
riverine networks as clinal. The latter viewpoint tends to oversimplify natural drainage systems.
For example, by incorrectly assuming that lotic communities and geomorphology change in a
gradual, non-repetitive fashion along the longitudinal profile, important ecotonal values of these
open systems are neglected. Natural or nearly natural Florida stream networks clearly follow
patterns that are not inherently clinal, with even relatively short valleys frequently exhibiting
multiple and repetitive segments with obvious and abrupt differences in their morphology and
vegetation (Kiefer, in press). The historic condition is often homogenized by ditching, clearing,
and overgrazing. Such homogenization can certainly reduce riparian functions and, in some
cases, virtually eliminate some functions (Thorpe et al. 2008). All of the stream systems of the
SPE have had some level of disturbance, with some systems exhibiting rather radical
simplification and others with very minor effects.
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4.3 Reference Reach

The third component focuses on the geomorphic classification of the natural channel at the reach
scale. The reach is typically defined as a longitudinal section of the river 10 to 30 bank full widths
long. Usually on the order of a few hundred feet for most wadable streams. Sometimes reference
reaches will be set at fixed lengths by government agencies, especially for biological assessments
(e.g. 100 meters for FDEP’s BioRecon). The reach scale has been the primary focus of applied
research governing the conservation and restoration of small freshwater streams for at least the
past decade, including biological integrity measurements (e.g. EPA’s Rapid Biological
Assessments and FDEP’s Stream Condition Index) and fluvial geomorphology (e.g. Leopold
1994, Rosgen 1996). The reasons for emphasis on the reach include;

e the habitats and geomorphic features encompassed by this scale are readily observable
and measurable from the ground,

e these features can easily change within the course of a human lifetime at this scale due to
either natural or unnatural perturbances,

e these scales encompasses predictable and repeatable riffle/pool and bend geometry
sequences occurring within its dimensions that are the geomorphic units most important
to the physical stability, in-stream aquatic fauna, and water quality processes of natural
stream channels.

Rosgen (1996) has developed a popular classification system at this scale, based on channel
shape, channel boundary materials, and channel entrenchment into its valley, which is quite useful
for descriptive purposes and, if placed in its proper hierarchical context, offers some
consideration of normal variations and associations among channel width, depth, cross-sectional
area, slope, meander patterns, velocity, and sediment texture.

4.4  Basic Glossary

The three components mentioned above require working knowledge and common understanding
of some key terminology which is summarized below for handy reference:

Alluvium: Sediment transported and deposited by fluvial forces. For the purposes of this
document, we are referring to modern and ongoing processes operating on a timescale that can be
measured in terms of a season, a few years, or perhaps a few decades. This is an important
distinction because the upper lithology of much of the Florida peninsula is comprised of ancient
sili-clastics that are relicts of past alluvial transport. For the purposes of applied fluvial
geomorphology and stream characterization in Florida, when referring to alluvium or alluvial
processes, we are typically talking of the modern and on-going re-working of ancient alluvial
deposits.
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Bankfull:  The discharge quantity and channel stage indicated by inflections in channel
geomorphology, changes in vegetation, and signs of geomorphic work transporting alluvium that
differentiates between comparatively routine in-channel flows versus less common floodplain
flow conditions. Bankfull stage delineates the physical and biological thresholds that determine
the lateral limits between the open channel waterbody and the adjacent floodplain.

B , F , G_Rosgen Type Il Stream Types: Moderately to extremely entrenched stream cross-
sections, often resembling gullies. These systems are uncommon natural associates of undisturbed
flatwoods ecoregions in Florida, typically confined to mid-order or larger stream channels
occupying valley segments crossing ancient marine escarpments. If found in a different valley
type, they are likely indicators of excessive erosion and stream degradation in the flatwoods
physiographic regions of Florida. They are more common as natural associates of the highlands
sand ridge ecoregions of Florida and can also naturally occur in karst regions along some spring
runs occupying carbonate paleochannels.

C5 Rosgen Type Il Stream Type: A sandy natural meandering stream channel, typically with
pronounced pools and point bars, that has a relatively wide and shallow bankfull cross-section
and is only slightly entrenched in its floodprone area (Rosgen 1996). The letter designation ‘C’
defines the channel shape as having a Width to Depth ratio (W/D) greater than 12 and is modified
according to the dominant channel boundary material by a numeric designation (in this case, sand
=’5%). For example, a shallow-broad channel (W/D > 12) that is slightly entrenched in its valley
(ER > 2.2) is a C-type. If it is bounded by sandy materials, then it becomes a C5. A C6 has a
similar geomorphology, but is bordered by silt/clay, whereas a C4 channel is bounded by gravel.
The vast majority of natural low-order channels in southwest Florida flatwoods are either C5’s or
E5’s (see definition below), with C5’s exhibiting tendencies to occupy flatter wetland valleys and
E5’s occupying more confined and steeply sloped upland valleys. However, both types can be
encountered virtually anywhere.

E5 Rosgen Type Il Stream Type: A sandy natural meandering stream channel, typically with
pronounced pools and riffles, that has a bankfull cross-sectional width to depth ratio of less than
12 and is slightly entrenched in its floodprone area (Rosgen 1996). The vast majority of natural
low-order channels in southwest Florida flatwoods are either C5’s (see definition above) or E5’s.
E5’s tend to occupy more steeply sloped valleys than C5’s and are more likely to occupy
headwater positions in the drainage networks of Florida’s flatwoods versus higher-order
positions. However, both types can be encountered virtually anywhere.

Entrenchment Ratio: Ratio of the “Floodprone width” to the “Bankfull channel width” (Rosgen
1996).

Ephemeral: Streams that are dry for most of the year, have a lot of inter-annual flow variability
with long dry spells and rarely, if ever, receive groundwater baseflow.

Floodprone Width: The valley width at twice the elevation of the bankfull thalweg depth (Rosgen
1996).
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Floodscape: The aquatic and terrestrial components of the riparian zone that are flooded when
the stream discharge is above bankfull conditions (Thorpe et al 2006).

Functional Process Zone: A fluvial geomorphic unit, typically smaller than a valley and larger
than a reach, with functions related to dynamic physical processes that occur over time and that
native biota are adapted to colonize and utilize to sustain their local populations (Thorpe et al
2006).

Gallery Forests: Gallery forests form as corridors along streams and wetlands and they project
into landscapes that are otherwise more sparsely canopied such as open woodlands, savannas, or
grasslands. Gallery forests are able to exist where the surrounding landscape will not support
dense forests because the riparian zones in which they grow offer greater protection from fire, are
often of higher fertility, and have a more reliable water supply at the root zone. As a result, the
boundary between the gallery forest and the surrounding woodland or grassland is usually very
abrupt, with the ecotone being only a few feet. Gallery forests are adversely affected worldwide
by overgrazing, altered fire regimes, logging, and conversion to agriculture.

Hydraulic Residence Time: The volume of a waterbody divided by its net discharge rate.

Hydroperiod: The cumulative inundation or saturation duration of a waterbody, usually
expressed as a percentage or as the average number of months per annum.

Interfluve: A terrestrial or floodplain land area located between two stream valleys.

Intermittent: Stream channels that are not perennial and only receive groundwater flow for part
of the year. Seasonally intermittent streams that flow predominantly only during the summer and
early fall wet-season are very common in Florida flatwoods ecoregions. Seasonally intermittent
channels can perform much like perennial channels during the wet season and more like
ephemeral channels during the dry season.

Lentic Waterbody: Still waters. The water surface profile is nearly level. Water flow is gradual
compared to the volume contained within the waterbody, leading to average hydraulic residence
times typically at least several days long. Typical examples include headwater and isolated
depressional wetlands, ponds, and lakes. Lentic wetlands are mapped as 600-series FLUCCS.

Lotic System: This is the landscape definition for inter-connected flowing waterbodies. It
includes all the lentic and paralotic waterbodies that are connected by stream channels (see “lotic
waterbody”). A typical lotic system in the flatwoods of Florida will include headwater wetland
depressions, in-line wetlands, alluvial stream channels, and riparian wetlands. Sloughs and
strands may also be part of the lotic system. The key distinguishing characteristic of a lotic
system is flowing water, with at least some of that flow concentrated and conveyed by alluvial
channel linkages.
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Lotic Waterbody: Synonymous with “Stream.” Characterized by running waters with a dominant
unidirectional flow controlled by gravity. The water surface profile is noticeably sloped.
Residence time is usually very short, less than a few days and often only a few seconds depending
on the scale observed. Typical examples include the open bankfull channels of creeks, branches,
and rivers. Lotic waterbodies exhibit continuous alluvial features on the channel bed and are
bounded by well-defined banks that are held by dense emergent vegetation. They are mapped as
511 FLUCCS when natural or 512 FLUCCS when ditched at the locations of historically natural
streams.

Paralotic Waterbody: Gently flowing waters that have a multi-directional flow pattern that
typically is not organized at sufficient stream power to routinely conduct geomorphic work.
Water slopes may be nearly level or very gradually sloped. Residence times are intermediate
between those of lentic and lotic waterbodies and may vary considerably by season. Typical
examples include in-line wetlands and in-line lakes, linear backswamps and oxbows in riverine
floodplains, and vegetated swales, sloughs and strands lacking a continuous and open inorganic
alluvial channel. Paralotic wetlands are typically mapped as 600-series FLUCCS, not as 511°s or
512’s.

Perennial: Stream channels that flow virtually year-round for most years. Such streams would
typically exhibit long-term flow-duration curves where less than 10% of the total record was at
zero flow. Perennial streams receive at least some groundwater baseflow throughout the year
during the vast majority of years. The inter-annual variation of flow in perennial streams tends to
be less than that of intermittent streams and dry spells are much shorter.

Riverscape: The aquatic habitat located within the bankfull channel (Thorp et al 2006).

4.5 Functional Process Zone Descriptions

The SPE is located entirely within a flatwoods ecoregion, exhibiting many features typical of that
physiography including high wet-season groundwater tables, lotic system hydrology dominated
by runoff (much of which is in contact with wetland vegetation and soils before, and after,
reaching the lotic environment), and somewhat dense drainage networks punctuated by lots of
wetlands. The lotic systems of the SPE property have been altered to varying degrees, moderately
to severely disrupting their historic functions. The descriptions that follow mainly focus on the
intact or pre-disturbance conditions of stream functional process zones that occur in the region.
These descriptions provide important background for understanding how certain considerations
factor into CF’s proposed design approach to create a better overall lotic system on their property
post-reclamation versus what exists today after agricultural disturbances.

To understand the functional process zones, it is important to recognize that each stream segment
functions as a result of a hierarchy of scale starting with its catchment. Each catchment or sub-
basin controls the volume and timing of water delivery and some of the sediment yield to the
stream valley. The valley morphology largely influences the overall hydraulic energy and
capacity for sediment transport or deposition within the channel and floodplain. The valley can be
subdivided into a series of functional process zone (FPZ) segments based on distinct local
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variations in fluvial geomorphology and the biological communities that are adapted to particular
hydrogeomorphic zones (Thorpe et al. 2008). Each FPZ consists of a series of lateral and
longitudinal zones or components that often repeat in a predictable manner and can be observed at
a reach scale. Within each reach, meso-habitat components can be described and quantified,
including physical patches such as pools and riffles, as well as important in-stream biological
substrates such as large woody debris (LWD) and submerged aquatic vegetation. Meso-habitat
also occurs laterally in the riparian zone, with different zones of plant communities flanking the
stream banks, valley flat, alluvial floodplain features (if present), and riparian hillslope.

Although many of the concepts outlined so far focus on the patchiness and punctuated nature of
flatwoods fluvial systems (as opposed to gradualistic or clinal perspectives), some gradient effects
are evident in Florida flatwoods stream corridors on a large scale basis (Kiefer in press) and are
accounted for in this project. For example, alluvial floodplain features such as oxbows, secondary
channels, natural levees, hammaock islands, and linear backswamps typically occur only in mid-
order Florida channels or larger, draining watersheds at least several square miles in size. Where
these occur, they are important meso-habitat components of the floodscape bordering the open
channel system (aka riverscape). Floodscapes and riverscapes are variably connected by seasonal
flow pulses. In most low-order systems, the floodscape is non-alluvial and may even be an upland
community (terrestrial floodscape). The design approach proposed here takes into account the
variations of the riverscape (channel) and floodscape (floodplain/valley form) present on the
property. These variations are key components used to describe FPZs.

Attention to the hierarchy of scale is important because while there are only two types of natural
channel (or riverscape) classes present on CF’s property based on Rosgen’s reach scale
classification system (E5 and C5), the floodscape forms are more variable given that flood prone
areas flanking the riverscape can be alluvial or non-alluvial in their genesis, can be occupied by
upland or wetland communities (or both), can be longitudinally steep or gradual, and can be
laterally confining or open. These are template factors that drive the hydraulic energy and
sediment flux regimes, floral composition and plant species distribution in the riparian corridor,
and carbon/nutrient concentrations and fluxes. The FPZs therefore serve as a convenient design
scale related to functions such as riparian food chain support, water quality transformations, a
balance of sediment transport and depositional zones preventative of harmful erosion and
shoaling, and a balance of surface water conveyance and detention through the drainage network.

Seven FPZs occur on the SPE and each are described below. In general terms, the FPZs are
comprised of valley segments with floodscape configurations that differ in their associations
among their floodplain genesis, floodplain and valley form, riparian vegetation zones, and
hydrogeomorphology. FPZs are readily observed and delineated based on topography, aerial
photography, and landuse maps using commonly available GIS resources from FDEP LABINS,
SWFWMD LIDAR, and the Florida Geographic Data Library, with groundtruthing. Within each
FPZ, one of two types of channel type can occur (Rosgen C5 or E5). The historic and existing
onsite FPZs include the following classes:
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Unconfined Genetic Floodplains

This is the classic textbook stream and floodplain configuration. The stream channel migrates
freely through a broad relatively flat bottomland valley that is partially formed by fluvial forces
and that has frequent overbank flooding. The term “genetic” is based on the fact that the
floodplain geomorphology is at least partially formed and maintained from the genesis of alluvial
transport and deposition. The valley bottom is wider than the meander beltwidth of the open
channel, a condition which is called an “underfit” channel or an “unconfining” valley. The
riverscape (channels) are typically Rosgen C5’s, but can also be E5’s. The floodplain
geomorphology is “flat” meaning it has a minimal overall lateral hillslope relief, but the flat
valley cross-section is roughly textured by alluvial features such as natural levees, linear
backswamps, secondary channels and chutes, oxbow lakes/swamps, and islands. These are called
alluvial features because their form is driven largely by scour and deposition patterns of fine
alluvium carried from the stream into the floodplain during powerful and even routine flood
events. Each of these features presents different patches of biological communities, floral and
faunal, within the floodscape.

Because these valley segments tend to be wide and are typically occupied by extensive wetlands,
lateral fluxes of sediment from the adjacent non-riparian hillslopes to the riverscape are minimal,
while sediment fluxes in the opposite direction, from the riverscape to the floodscape, are more
important. The abundance and diversity of alluvial floodplain features typically increases with the
size of the drainage area and these features are rarely present in Florida streams draining
catchments less than a few square miles in area. These FPZs are typically occupied by hardwood
and/or cypress wetland bottomland vegetation, sometimes with complex mosaics of hydric and
mesic oak and palm hammocks as well. This FPZ tends to present abundant and diverse aquatic
habitat substrate within its riverscape such as deep bend pools, sand bars, large woody debris and
induced scour pools, patches of emergent aquatic vegetation, root mats, fine woody debris, leaf
packs, and overhanging root wads. Riverscape and floodscape habitat patches interact and
interconnect frequently and sometimes for time periods extending for months during the wet
season. The flow regime of these systems typically range from seasonally intermittent to
perennial, providing extended and complex habitat benefits to aquatic fauna. Intact stream
segments within this FPZ class seem to provide the greatest overall opportunities for biodiversity
among Florida’s riparian zones. They also present long regionally-important gallery forests in the
flatwoods, serving as natural firebreaks, terrestrial wildlife corridors for a variety of large and
small mammals and herpetofauna, and migration pathways for neotropical migratory birds.

Confined Genetic Floodplains

This FPZ is similar to the Unconfined Genetic Floodplain FPZ in that both have floodplain
features created and maintained by fluvial forces. The main difference is that the Confined
Genetic Floodplain streams have valley sides or hillslopes that are closer together and that exhibit
greater lateral relief. This valley geomorphology provides a more U-shaped cross-section which
at least partially confines the migration path of the open channel. In other words, the meander
beltwidth of the channel is as wide as the valley bottom, with its shoreline frequently abutting the
outer portion of the valley toe. This means that the riverscape has direct interaction with upland
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hillslope as well as its flat wetland bottomlands. These FPZs can be high-energy systems so the
alluvial floodpain features tend to based on heavier materials (e.g. sand levees) and scour (e.g.
chutes and secondary channels) as opposed to finely textured sediments and depositionally driven
features (e.g. oxbow swamps). These FPZs are more sensitive to clearing in the uplands adjacent
to the riparian corridor which can allow for direct lateral yields of eroded sediment to enter the
riverscape without intervening wetlands to trap the material. This sediment path also can occur, to
a lesser degree, naturally. Rosgen E5 channels are typical, but C5’s can occur as well. Native
vegetation includes mixed hardwood and conifer uplands and hardwood or cypress bottomland
wetlands. This FPZ tends to present abundant and diverse aquatic habitat substrate such as deep
bend pools, sand bars, large woody debris and induced scour pools, patches of emergent aquatic
vegetation, root mats, fine woody debris, leaf packs, and overhanging root wads. The flow regime
of these systems typically range from seasonally intermittent to perennial. In addition to providing
valuable lotic habitats, they also can present regional gallery forests in the flatwoods, serving as
natural firebreaks, terrestrial wildlife corridors for a variety of large and small mammals and
herpetofauna, and migration pathways for neotropical migratory birds.

Wetland Underfit Channels

Most lower-order Florida streams draining catchments less a few square miles in size lack alluvial
floodplain features because they rarely generate alluvial transport and deposition beyond the
channel banks. In many cases, these stream channels are migrating through broad low-lying
valley segments occupied by wetland vegetation. In cases where the wetlands are wider than the
channel meander beltwidth, the channel is defined as being “underfit” to the valley. The wetland
hydrology is largely independent of overbank flow and in some cases may be fed extensively by
groundwater seepage or is simply intersecting a high groundwater table. These FPZs are typically
occupied by C5 Rosgen channels, less commonly with E5’s. The wetland community is usually
forested (hardwood swamp, bay swamp, or mixed hardwood coniferous wetland), but can also be
freshwater marsh in landscapes with very high fire frequencies. The complexity and the diversity
of aquatic habitat types can vary substantially among these systems, but can include any of the in-
stream substrates described for the other FPZs. The flow regime of these systems is typically
seasonally intermittent or less frequent, although some that drain extensive seepage slopes may
approach perennial conditions, at least at a trickle. When intact, these systems provide local
corridor functions related to their gallery forests.

Wetland Confined Channels

Like the Wetland Underfit Channels, the Wetland Confined Channel FPZs are typically
encountered in landscape positions draining small catchments of less than a few square miles and
do not have genetic floodplains. The distinguishing factor is that these stream channels are
flowing through valleys with wetland bottomland widths that coincide with the meander beltwidth
of the stream channel. Most of the channel shoreline is flanked by wetland vegetation with upland
embankments occurring periodically at the outer channel bends. These systems can be either E5
or C5 Rosgen channel types with E5’s favoring the more longitudinally steep valley segments.
Large woody debris, fine woody debris, leaf packs, root mats and emergent vegetation tend to be
the most common aquatic habitat substrates with frequent bend pools or root-induced riffles and
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scour pools. Some of these systems, particularly those associated with E5 channels, can have
very tight bends. These bends tend to create diverse in-stream habitat patches. Most of these
systems are seasonally intermittent or less. When intact, these systems provide local corridor
functions related to their gallery forests.

Upland Confined Channels

The Upland Confined Channel FPZs are typically encountered in landscape positions draining
small catchments of less than a few square miles, most-often less than a square mile. The stream
channels flow through upland valleys where the groundwater table is not routinely high enough,
nor the land sufficiently depressional, to hold water at threshold durations in the root zone for
wetland formation. Wetland vegetation is usually confined to the streambank margins and may be
almost completely lacking in some cases, with palmetto dominating the banks. These systems can
be either E5 or C5 Rosgen channel types with E5’s favoring the more longitudinally steep valley
segments. These systems tend to be rather diminutive in width and depth, allowing live woody
vegetation and palmettos to exert tremendous vegetative control on their planform, bank slopes,
and grade control. Because of this, they are highly susceptible to being ruined by land-clearing
activities and are vulnerable to the erosive effects of over-grazing. Fine woody debris, root mats
and emergent vegetation tend to be the most common aquatic habitat substrates with occasional
bend pools or root-induced riffles and scour pools. Some of these systems, particularly those
associated with E5 channels, can have very tight bends that practically wrap around individual
trees or palmetto clonal masses. These bends tend to create diverse in-stream habitat patches.
Most of these systems are intermittent, while some have rather ephemeral flow. These systems
can provide local corridor functions related to their gallery forests, although the density of the
gallery forest is highly dependant on fire-frequency with many of these systems naturally and
normally exhibiting narrow shrubby corridors with few trees, making them more like palm or
pine savannas versus a fully-canopied forest corridor.

In-Line Wetlands/Chains-of-Wetlands

Depressional or very gradually sloped portions of many Florida valleys in the flatwoods do not
allow for the sustained formation of well-defined open channels with alluvial bed forms. These
in-line wetlands can occupy portions of the continuous flow path of the valley, alternating with
segments occupied with an alluvial channel. In Florida, if the scale of the channels between
wetlands is small, on the order of several hundred feet or less for each channel segment, the fauna
of the channel tends to reflect that of the adjacent wetland (T.L.Crisman personal
communication). Longer channel segments begin to pick up fauna that may differ from the closest
wetlands. Therefore, if the individual channel segments are all less than a thousand feet long, the
chain can be classified as a “Chain-of-Wetlands” FPZ. Chain-of-wetland channel reaches tend to
classify as C5’s, but E5’s are not that uncommon on steeper sloped connections. This FPZ is
highly susceptible to ditching and the ditches can destroy its normal hydrogeomorphic ecotones.
These systems are also often rather narrow and open, and are therefore easily susceptible to
overgrazing.
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If the stream segments joining the wetlands are more than several hundred feet long, they may be
best viewed as distinct FPZs, falling into one of the aforementioned classes. In such cases, the
wetland zone is also then viewed not as an inclusion of another FPZ, but as its own FPZ, “In-Line
Wetland.” In-Line Wetlands are not streams as defined for the purposes of 62C-16.5001. Instead,
they are paralotic waterbodies best classified based on their dominant vegetation communities
(FLUCCS).

Headwater Wetland Drains

Almost all natural first-order streams in flatwoods ecoregions drain a headwater wetland. These
wetlands can be virtually any type found in the flatwoods; wet prairies, bay swamps, freshwater
marshes, shrub marshes, coniferous swamps, hardwood swamps and various mixtures and
mosaics of all of the above. The headwater wetland functions as a collection point of surface
water runoff and lateral groundwater inflow, which is then slowly released to the stream via a
somewhat confined outlet or pop-off during the wet season. Some small streams simply function
as the drainage outlet for a single wetland before discharging to a much larger waterbody or the
main trunk of a riparian bottomland system. These systems are less complex than chains of
wetlands and probably warrant consideration as distinct FPZs. Many such headwater drains are
small enough to be considered lateral features of a larger valley’s hillslope, while some less
commonly achieve stream lengths warranting consideration as a separate valley. These coupled
headwater-drain systems typically feature C5 and/or E5 channel reaches. The C5’s tend to occupy
areas of lower valley slope than the E5’s. Particularly steep headwater valleys (e.g. greater than
2% slope) can support Rosgen B, F or G channel types. No such particularly steep valleys occur
on CF’s property.

This FPZ normally has minor lateral wetland zones flanking the channel, while some are flanked
mainly by uplands. Most of these streams are intermittent, although some draining short
hydroperiod wetlands such as wet prairies may be more ephemeral and those draining seepage
wetlands may be seasonally intermittent (at least at a trickle). The stream channels of this FPZ,
when undisturbed, often provide narrow gallery forests across their meander belt which finger out
from the larger regional riparian galleries into the flatwoods. These small gallery forests can
range from densely canopied systems to open woodlands with sparse canopy, depending largely
on the fire frequency of the surrounding flatwoods savanna.
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5.0 DESIGN SUMMARY

CF has developed a mining and reclamation plan that carefully considers the quality, complexity,
restorability, and landscape location of the streams on the SPE to accomplish the following goals:

e Eliminate and/or reduce mining impacts to the lotic systems to the greatest extent
practicable in light of the quality of the systems and mining constraints;

e Maintain or improve the biological functions of the streams impacted by mining
operations by state-of-the-art restoration techniques;

e Improve the overall biological function of the agriculturally-impacted lotic systems on the
property by restoring and enhancing every system to be disturbed by mining activities to
include functional process zones and stream channel types found in more intact flatwoods
riparian corridors in peninsular Florida.

To accomplish these goals, the highest quality, largest streams with the most complex riparian
corridors will remain un-mined, especially those linking large, mature wetland forests that are
also included in no-mine areas. Despite the fact that no perennial streams exist on the property,
the stream length in the un-mined areas totals 10.5 miles, representing 63 percent of the total
stream channel length on the SPE (Table SRO-2).

The 6.1 miles of streams within the proposed mining areas represent low-order, small channels,
without alluvial floodplain features that have hydraulic regimes, geomorphology, and in-stream
habitats that are comparatively straightforward to restore. Approximately 2.0 miles of the streams
proposed for mining currently consist of ditches. Most of the remaining 4.0 miles of streams
within the mining areas have been physically or hydrologically altered by various combinations
of over-grazing, riparian clearing, watershed clearing, and upland and wetland drainage ditches.

The functions and form of the stream channels proposed for mining will be maintained or
improved by using their most intact reaches as on-site templates to guide restoration design, while
also relying on information gathered from more pristine streams measured as part of a
concentrated study of intact fluvial systems in the flatwoods of peninsular Florida (Kiefer 2010).
This library of intact streams with intact riparian corridors and nearly natural watersheds provides
a superior set of reference sites versus most of the streams on site. This plan provides that the 2.0
miles of ditched streams and 4.0 miles of small, variably damaged streams will be restored by 8.3
miles of fully functional naturally functioning channels, moving the property closer to its pre-
agricultural riparian functions and also providing much-needed increases in headwater stream
channel length lost elsewhere in the Peace River watershed. Table SRO-7 provides an estimated
time schedule of stream impacts. Restored channels will be Rosgen C5 and E5 types, consistent
with their flatwoods ecosystem setting (Table SRO-5).

Furthermore, CF will enhance a 0.8 mile stream valley that is the longest channel of the North
Branch of Lettis Creek. Although this channel was hydraulically bypassed by an upland cut ditch,
it remains geomorphically intact with an intact wetland riparian gallery forest. CF’s reclamation
plan proposes to restore the flow path through this channel, which in turn, will restore the
hydrology of its headwater marsh as well.
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In all, 2.8 miles of ditched or bypassed streams will be transformed to a system with a clearly
improved fluvial form and function compared to that which exists today (including the 0.8 mile
bypassed stream plus the 2.0 miles of ditched natural streams). The remaining natural and
variably damaged 4.0 miles of streams proposed for mining impacts will be restored in
accordance with a highly detailed and progressive plan based on conditions studied in relatively
pristine low-order streams in peninsular Florida (Table SRO-5).

CF’s stream restoration plan pays detailed attention to in-Stream channel design and
improvements, as well as the overall lotic systems on the property, including headwater wetlands,
in-line wetlands, and the habitat zones of flanking wetlands and terrestrial communities within
and along the riparian valley. This is important because while only two Rosgen channel types
occur on the SPE, these stream channels occur as part of seven different valley types referred to
as functional process zones (FPZs). FPZs are geomorphic and vegetative associations larger than
the stream channel that occur within a valley. FPZs can include more than one channel segment.
Just like the stream channels themselves, the FPZs are in various states of alteration on the SPE,
and some are adversely impacted by clearing of their native vegetation, drainage ditches, and
over-grazing. CF will restore and improve the overall lotic system by creating natural
combinations of FPZs found in intact flatwoods with emphasis of restoring pre-agricultural
conditions to the SPE wherever practical. CF is a leader in the development of stream restoration
techniques in Florida and will apply state-of-the-art approaches to assure the highest possible
quality in stream mitigation.

To accomplish these goals, broader gallery forest corridors and native upland riparian zones will
typically replace those that were historically cleared for agriculture on the SPE. The reclaimed
valleys will form an unditched drainage network with a flow regime that is not artificially flashy
like the existing ditched systems. CF’s plan pays significant attention to landscape scale
associations important to overall stream function by matching drainage area to valley
geomorphology, width of the meander belt, and FPZ types and sequences. The design covers a
full hierarchy of scales, restoring a series of habitat patches and zones progressing from in-stream
meso-habitats, such as individual logs and pools a few feet long, to the geomorphic and hydraulic
linkages of entire lentic, paralotic, and lotic waterbodies and their associated ecotones
encompassing many acres. These landscape linkages are based largely on the historic conditions
of the property, prior to land clearing and ditching, which will provide a better overall lotic
system versus that existing immediately prior to mining.
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Table SRO-1
South Pasture Extension Stream Segments
Drainage Stream
Segment Name Area Length Mining Valley Complex FLUCCS
(sq mi) (ft)

BC-MT-01 4.66 7,701 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-02 481 1,024 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-03 4.95 2,638 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-04 5.18 2,727 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-05 5.99 5,325 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-06 7.98 2,692 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-07 0.09 306 Mine Area Brushy Creek Main Trunk 511
BC-MT-08 0.12 724 Mine Area Brushy Creek Main Trunk 511
BC-MT-09 0.12 61 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-10 0.02 393 Mine Area Brushy Creek Main Trunk 511
BC-MT-11 0.03 98 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-12 0.04 667 Mine Area Brushy Creek Main Trunk 511
BC-MT-13 0.04 178 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-14 0.14 812 No-Mine Area Brushy Creek Main Trunk 511
BC-MT-15 0.13 534 Mine Area Brushy Creek Main Trunk 511
BC-MT-16 0.13 578 No-Mine Area Brushy Creek Main Trunk 511
BC-NC-01 0.45 1,425 Mine Area Brushy Creek NC Branch 511
BC-NC-02 0.56 1,463 Mine Area Brushy Creek NC Branch 511
BC-NC-03 0.59 2,767 No-Mine Area Brushy Creek NC Branch 511
BC-NC-04 0.69 310 No-Mine Area Brushy Creek NC Branch 511
BC-NC-05 1.49 2,248 No-Mine Area Brushy Creek NC Branch 511
BC-NC-06 1.74 1,995 No-Mine Area Brushy Creek NC Branch 511
BC-NC-07 0.35 196 Mine Area Brushy Creek NC Branch 512
BC-NC-08 0.36 144 Mine Area Brushy Creek NC Branch 512
BC-NC-09 0.38 469 Mine Area Brushy Creek NC Branch 512
BC-NC-10 0.39 149 Mine Area Brushy Creek NC Branch 512
BC-NC-11 0.54 388 Mine Area Brushy Creek NC Branch 511
BC-NC-12 0.74 1,315 No-Mine Area Brushy Creek NC Branch 511
BC-NC-13 0.77 1,321 No-Mine Area Brushy Creek NC Branch 511
BC-NC-14 0.02 232 Mine Area Brushy Creek NC Branch 511
BC-NC-15 0.04 1,060 Mine Area Brushy Creek NC Branch 512
BC-NC-16 0.06 109 No-Mine Area Brushy Creek NC Branch 512
BC-NE-01 0.15 145 Mine Area Brushy Creek NE Branch 512
BC-NE-02 0.15 55 No-Mine Area Brushy Creek NE Branch 512
BC-NE-03a 0.03 200 Mine Area Brushy Creek NE Branch 512
BC-NE-03b 0.03 180 Mine Area Brushy Creek NE Branch 511
BC-NE-04 0.04 80 No-Mine Area Brushy Creek NE Branch 511
BC-NE-05 0.45 1,339 No-Mine Area Brushy Creek NE Branch 511
BC-NE-06 0.61 589 No-Mine Area Brushy Creek NE Branch 511
BC-NE-07 0.65 719 No-Mine Area Brushy Creek NE Branch 511
BC-NW-01 0.40 678 Mine Area Brushy Creek NW Branch 511
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Table SRO-1
South Pasture Extension Stream Segments (continued)
DI Stream Length -
Segment Name Area Mining Valley Complex FLUCCS
(sq mi) ®

BC-NW-02 0.43 873 Mine Area Brushy Creek NW Branch 511
BC-NW-03a 0.52 3,302 Mine Area Brushy Creek NW Branch 511
BC-NW-03b 0.52 1,180 No-Mine Area Brushy Creek NW Branch 511
BC-NW-04 0.52 468 No-Mine Area Brushy Creek NW Branch 511
BC-NW-05 0.63 549 No-Mine Area Brushy Creek NW Branch 511
BC-NW-06 0.06 259 Mine Area Brushy Creek NW Branch 512
BC-NW-07a 0.60 249 No-Mine Area Brushy Creek NW Branch 511
BC-NW-07b 0.60 183 Mine Area Brushy Creek NW Branch 511
BC-SW-01 0.22 1,014 Mine Area Brushy Creek SW Branch 512
BC-SW-02 0.27 1,373 Mine Area Brushy Creek SW Branch 511
BC-SW-03 0.31 920 Mine Area Brushy Creek SW Branch 511
BC-SW-04 0.59 711 Mine Area Brushy Creek SW Branch 511
BC-SW-05 0.02 173 Mine Area Brushy Creek SW Branch 511
BC-SW-06 0.08 310 Mine Area Brushy Creek SW Branch 511
BC-SW-07 0.16 860 Mine Area Brushy Creek SW Branch 511
BC-SW-08 0.18 601 Mine Area Brushy Creek SW Branch 512
LC-EB-01 0.15 163 Mine Area Lettis Creek East Branch 512
LC-EB-02 0.19 137 Mine Area Lettis Creek East Branch 512
LC-EB-03 0.27 729 Mine Area Lettis Creek East Branch 512
LC-EB-04a 0.80 368 Mine Area Lettis Creek East Branch 512
LC-EB-04b 0.80 97 Mine Area Lettis Creek East Branch 512
LC-EB-05 1.04 106 Mine Area Lettis Creek East Branch 512
LC-EB-06 1.14 1,267 No-Mine Area Lettis Creek East Branch 511
LC-EB-07 1.20 980 No-Mine Area Lettis Creek East Branch 511
LC-EB-08 1.35 519 No-Mine Area Lettis Creek East Branch 511
LC-EB-09 1.85 1,906 No-Mine Area Lettis Creek East Branch 511
LC-EB-10 0.13 466 Mine Area Lettis Creek East Branch 512
LC-EB-11a 0.14 143 No-Mine Area Lettis Creek East Branch 512
LC-EB-11b 0.14 147 No-Mine Area Lettis Creek East Branch 511
LC-EB-12 0.12 508 Mine Area Lettis Creek East Branch 512
LC-EB-13 0.14 644 Mine Area Lettis Creek East Branch 511
LC-EB-14 0.03 202 Mine Area Lettis Creek East Branch 511
LC-EB-15 3.62 792 Mine Area Lettis Creek East Branch 512
LC-EB-16 3.63 351 No-Mine Area Lettis Creek East Branch 512
LC-MT-01 4.18 4,575 No-Mine Area Lettis Main Trunk 511
LC-MT-02 0.09 768 Mine Area Lettis Main Trunk 511
LC-MT-03 0.10 115 Mine Area Lettis Main Trunk 511
LC-NB-01 0.76 212 Mine Area Lettis Creek North Branch 511
LC-NB-02 0.87 1,935 No-Mine Area Lettis Creek North Branch 511
LC-NB-03 0.26 4,204 No-Mine Area Lettis Creek North Branch 511
LC-NB-04 0.49 456 Mine Area Lettis Creek North Branch 511
LC-NB-05 0.59 680 Mine Area Lettis Creek North Branch 511
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Table SRO-1
South Pasture Extension Stream Segments (continued)
Drainage Stream
Segment Name Area Length Mining Valley Complex FLUCCS
(sq mi) (ft)
LC-NB-06 0.63 871 Mine Area Lettis Creek North Branch 511
LC-NB-07 0.07 284 Mine Area Lettis Creek North Branch 511
LC-NB-08 0.19 193 Mine Area Lettis Creek North Branch 512
LC-NB-09 0.23 347 No-Mine Area Lettis Creek North Branch 512
LC-NB-10 0.53 770 Mine Area Lettis Creek North Branch 511
TC-EB-01 1.17 412 Mine Area Troublesome Creek East Branch 512
TC-EB-02 3.12 1,133 Mine Area Troublesome Creek East Branch 512
TC-EB-03 0.16 380 Mine Area Troublesome Creek East Branch 511
TC-EB-04 0.25 265 Mine Area Troublesome Creek East Branch 511
TC-EB-05 0.29 207 Mine Area Troublesome Creek East Branch 512
TC-WB-01 0.85 1,271 Mine Area Troublesome Creek West Branch 512

Total stream length = 87,662 LF

Total stream length for streams with drainage area <0.1 square miles = 5,499 LF (6%)

Total length for mined streams with drainage area <0.1 square miles = 5,034 LF (6%0)

Table SRO-2
Stream Impact, Restoration, and Enhancement Summary
Natural Ditched
Streams Streams Total
511 512
] linear feet 21,342 10,819 32,161
Mine mile 4.0 2.0 6.1
pre-Mining No-Mine linear feet 54,496* 1,005 55,501
mile 10.3 0.2 105
Total linear feet 75,838 11,824 87,662
mile 14.4 2.2 16.6
Reclaimed linear feet 43,838 0 43,838
mile 8.3 0 8.3
linear feet 4,204 0 4,204
_ Enhanced - 5 0.8 0 0.8
Post-Reclamation NoMine |t feet | 49,312+ 1,005 50,317
mile 9.3 0.2 9.5
linear feet 97,354 1,005 98,359
Total mile 184 0.2 186

*Includes 4,204 LF of currently diverted stream channel that will be enhanced by hydrological re-connection (see Chapter 3, East
Branch and North Branch of Lettis Creek).
**Includes 520 LF of stream that will be temporarily disturbed by mining infrastructure corridors and subsequently rebuilt to natural

conditions
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Table SRO-4
2010 Habitat Assessment Scores

. Adjusted
S D DTN Plz?ftgr:g\d Sl:(;?e Cat|_e|ngry I-/:_\:JSUCS;'ES* LA
Category*
BC-MT-01 No-Mine 4/20/2010 131 Optimal 139 Optimal
BC-MT-02 No-Mine 4/20/2010 129 Optimal 127 Optimal
BC-MT-03 No-Mine 4/20/2010 129 Optimal 129 Optimal
BC-MT-04 No-Mine 4/20/2010 124 Optimal 131 Optimal
BC-MT-05 No-Mine 4/20/2010 124 Optimal 133 Optimal
BC-MT-06 No-Mine 4/22/2010 109 Suboptimal 123 Optimal
BC-MT-07 Mine 4/20/2010 77 Marginal 77 Marginal
BC-MT-08 Mine 4/20/2010 93 Suboptimal 101 Suboptimal
BC-MT-10 Mine 4/20/2010 113 Suboptimal 119 Suboptimal
BC-MT-12 Mine 4/20/2010 106 Suboptimal 112 Suboptimal
BC-MT-13 No-Mine 5/5/2010 123 Optimal 123 Optimal
BC-MT-14 No-Mine 4/20/2010 127 Optimal 122 Optimal
BC-MT-15 Mine 4/19/2010 88 Suboptimal 99 Suboptimal
BC-MT-16 No-Mine 5/5/2010 121 Optimal 132 Optimal
BC-NC-01 Mine 4/19/2010 123 Optimal 137 Optimal
BC-NC-02 Mine 4/14/2010 112 Suboptimal 111 Suboptimal
BC-NC-03 No-Mine 4/14/2010 121 Optimal 127 Optimal
BC-NC-04 No-Mine 4/14/2010 108 Suboptimal 121 Optimal
BC-NC-05 No-Mine 4/14/2010 127 Optimal 132 Optimal
BC-NC-06 No-Mine 4/14/2010 139 Optimal 149 Optimal
BC-NC-07 Mine 4/19/2010 61 Marginal 78 Marginal
BC-NC-09 Mine 4/19/2010 104 Suboptimal 112 Suboptimal
BC-NC-11 Mine 4/19/2010 79 Marginal 92 Suboptimal
BC-NC-12 No-Mine 4/19/2010 93 Suboptimal 108 Suboptimal
BC-NC-13 No-Mine 4/14/2010 111 Suboptimal 119 Suboptimal
BC-NC-14 Mine 4/19/2010 66 Marginal 67 Marginal
BC-NC-15 Mine 4/19/2010 55 Marginal 66 Marginal
BC-NC-16 No-Mine 4/19/2010 58 Marginal 60 Marginal
BC-NE-01 Mine 4/14/2010 60 Marginal 66 Marginal
BC-NE-03 Mine 5/5/2010 57 Marginal 57 Marginal
BC-NE-04 No-Mine 4/14/2010 102 Suboptimal 102 Suboptimal
BC-NE-05 No-Mine 5/5/2010 122 Optimal 136 Optimal
BC-NE-06 No-Mine 4/14/2010 119 Suboptimal 125 Optimal
BC-NE-07 No-Mine 4/14/2010 130 Optimal 146 Optimal
BC-NW-01 Mine 4/19/2010 129 Optimal 137 Optimal
BC-NW-02 Mine 4/19/2010 129 Optimal 139 Optimal
BC-NW-03 Mine 4/19/2010 112 Suboptimal 115 Suboptimal
BC-NW-04 No-Mine 4/19/2010 126 Optimal 143 Optimal
BC-NW-05 No-Mine 5/5/2010 108 Suboptimal 123 Optimal
BC-NW-06 Mine 4/19/2010 104 Suboptimal 105 Suboptimal
BC-NW-07 No-Mine 4/19/2010 96 Suboptimal 110 Suboptimal
BC-SW-01 Mine 4/20/2010 42 Marginal 50 Marginal
BC-SW-02 Mine 4/22/2010 127 Optimal 138 Optimal
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Table SRO-4
2010 Habitat Assessment Scores (continued)

. Adjusted
St [ bl Ve T Plzli‘tgr:?d S':fr‘e Cat|_e|ngry I—ﬁbc\ijsucs;ﬁg* LA
Category*
BC-SW-04 Mine 4/22/2010 128 Optimal 136 Optimal
BC-SW-06 Mine 4/22/2010 128 Optimal 142 Optimal
BC-SW-07 Mine 4/22/2010 125 Optimal 125 Optimal
BC-SW-08 Mine 4/22/2010 77 Marginal 78 Marginal
LC-EB-01 Mine 4/12/2010 106 Suboptimal 110 Suboptimal
LC-EB-02 Mine 4/12/2010 106 Suboptimal 110 Suboptimal
LC-EB-03 Mine 4/12/2010 107 Suboptimal 112 Suboptimal
LC-EB-04 Mine 4/12/2010 83 Suboptimal 96 Suboptimal
LC-EB-06 No-Mine 4/12/2010 109 Suboptimal 128 Optimal
LC-EB-07 No-Mine 4/12/2010 101 Suboptimal 115 Suboptimal
LC-EB-08 No-Mine 4/12/2010 110 Suboptimal 123 Optimal
LC-EB-09 No-Mine 4/20/2010 116 Suboptimal 131 Optimal
LC-EB-10 Mine 4/12/2010 85 Suboptimal 96 Suboptimal
LC-EB-11 No-Mine 4/12/2010 92 Suboptimal 102 Suboptimal
LC-EB-12 Mine 4/20/2010 51 Marginal 61 Marginal
LC-EB-13 Mine 4/20/2010 127 Optimal 129 Optimal
LC-EB-14 Mine 4/20/2010 100 Suboptimal 100 Suboptimal
LC-EB-15 Mine 4/20/2010 72 Marginal 84 Marginal
LC-EB-16 No-Mine 4/20/2010 102 Suboptimal 118 Suboptimal
LC-MT-01 No-Mine 4/20/2010 121 Optimal 127 Optimal
LC-MT-02 Mine 4/20/2010 97 Suboptimal 97 Suboptimal
LC-MT-03 Mine 4/20/2010 108 Suboptimal 119 Suboptimal
LC-NB-01 Mine 4/12/2010 116 Suboptimal 130 Optimal
LC-NB-02 No-Mine 4/12/2010 118 Suboptimal 134 Optimal
LC-NB-03 No-Mine 4/12/2010 126 Optimal 131 Optimal
LC-NB-04 Mine 4/12/2010 126 Optimal 138 Optimal
LC-NB-05 Mine 4/12/2010 101 Suboptimal 111 Suboptimal
LC-NB-06 Mine 4/12/2010 124 Optimal 136 Optimal
LC-NB-07 Mine 4/12/2010 112 Suboptimal 118 Suboptimal
LC-NB-09 No-Mine 4/12/2010 112 Suboptimal 118 Suboptimal
LC-NB-10 Mine 4/12/2010 125 Optimal 135 Optimal
TC-EB-01 Mine 4/23/2010 87 Suboptimal 87 Suboptimal
TC-EB-02 Mine 4/23/2010 108 Suboptimal 115 Suboptimal
TC-EB-03 Mine 4/23/2010 97 Suboptimal 105 Suboptimal
TC-EB-04 Mine 4/23/2010 110 Suboptimal 125 Optimal
TC-EB-05 Mine 4/23/2010 93 Suboptimal 100 Suboptimal
TC-WB-01 Mine 4/23/2010 58 Marginal 58 Marginal

Notes: * HA Score adjusted to reflect velocity that would occur during the bankfull discharge. HA = Habitat Assessment
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CF Industries, Inc. AMEC-BCI
Stream Restoration Plan September 2011 (Revised)
AMEC-BCI Project No. 3-16268 TABLES
SRO-5B
Post-Reclamation Stream Design Valley Specifications
Valley Specifications
e T EE Drﬁ'r';;ge - USSill | DSinvert | Valley | Mender Belt 1
(sq mi) Slope (%) Elevation Elevation Length Width Thickness FPZ
(NGVDft) | (NGVD ft) (o) ) (ft)
BC-MT-1-R 0.15 0.41 114.0 1111 615 52 16 cw
BC-MT-2-R 0.26 1.28 112.0 106.5 379 49 18 HW
BC-MT-4-R 0.02 0.85 104.0 101.1 328 57 1.0 HW
BC-MT-5-R 0.09 1.89 116.0 1137 106 20 14 HW
BC-MT-6-R 0.02 0.50 109.0 106.2 544 72 1.0 HW
BC-NC-1-R 0.02 1.85 106.0 101.9 216 36 1.0 HW
BC-NC-2-R 0.04 0.59 102.0 96.0 990 77 11 uc
BC-NC-3-R 0.68 0.13 106.5 104.6 1174 199 18 uc
BC-NC-4-R 0.45 0.23 105.0 102.3 1030 144 16 uc/Wu
BC-NE-1-R 0.16 0.55 106.0 99.0 1194 82 16 HW
BC-NE-2-R 0.03 0.58 101.0 98.7 377 75 1.0 HW
BC-NW-1-R 0.89 0.17 115.0 1135 580 64 19 cw
BC-NW-2-R 0.92 0.46 114.0 110.1 646 72 25 cw
BC-NW-3-R 1.00 0.31 111.0 1008 3124 147 2.0 uc
BC-SW-1-R 0.12 0.47 97.2 94.6 473 65 15 cw
BC-SW-2-R 0.17 1.61 95.0 92.8 107 41 17 cwW
BC-SW-3-R 0.40 0.16 100.5 96.2 2460 95 16 HW
LC-EB-1-R 0.02 0.86 99.0 95.9 350 83 1.0 HW
LC-EB-3-R 0.08 0.27 97.0 94.8 814 144 11 uc
LC-EB-4-R 0.32 0.25 975 96.2 446 64 15 HW
LC-EB-5-R 0.78 0.22 101.0 99.2 620 57 19 WU/WC
LC-EB-6-R 0.20 0.40 1015 99.9 268 51 17 WU/WC
LC-MT-2-R 0.10 0.77 96.0 91.7 520 57 14 cw
LC-MT-3-R 0.10 0.46 92.0 91.1 120 40 14 cw
LC-NB-1-R 0.59 0.12 105.2 100.5 3541 195 17 HW
LC-NB-3-R 0.04 0.47 103.0 99.8 633 81 11 HW
LC-NB-4-R 031 0.21 105.0 102.8 946 77 15 uc
LC-NB-5-R 0.61 0.55 103.0 99.7 458 64 23 uc
LC-NB-6-R 0.15 0.23 103.0 101.9 423 76 12 cw
LC-NB-7-R 0.09 1.32 105.0 102.7 152 55 14 HW
TB-EB-1-R 211 0.10 100.0 98.4 902 142 24 WC
TB-EB-2-R 0.06 0.67 1035 1008 372 55 13 wC
TB-EB-3-R 1.27 0.18 107.0 100.7 2867 172 27 HW
TB-EB-4-R 0.55 0.20 108.6 1016 3344 140 17 HW
TB-WB-1-R 0.29 0.19 104.3 102.3 929 110 15 cw
TB-WB-2-R 1.97 0.08 1015 100.3 593 39 24 wu
TB-WB-3-R 1.16 0.21 101.0 99.5 474 63 2.1 WC

Total reclaimed stream length: 43,838 LF

1 FPZ = Functional Process Zone. There are five functional process zones: upland confined channel (UC), chain of wetlands (CW), headwater

drain (HD), wetland underfit (WU), and wetland confined channel (WC); US = upstream; DS = downstream




CF Industries, Inc. AMEC-BCI

Stream Restoration Plan September 2011 (Revised)
AMEC-BCI Project No. 3-16268 TABLES
SRO-5C
Post-Reclamation Stream Design Habitat Amendments
. Habitat Amendments
Drainage
Segment Name Area No. of No. of No. of | No. of Fine %
(sq mi) Bendsl/ LWD2 Root qudy Palmetto
Pools Snags Wads Fascines

BC-MT-1-R 0.15 34 29 34 34 0
BC-MT-2-R 0.26 19 18 19 19 0
BC-MT-4-R 0.02 28 15 28 28 0
BC-MT-5-R 0.09 7 5 7 7 0
BC-MT-6-R 0.02 47 25 47 47 0
BC-NC-1-R 0.02 19 10 19 19 0
BC-NC-2-R 0.04 75 46 75 75 70
BC-NC-3-R 0.68 25 42 25 25 70
BC-NC-4-R 0.45 25 37 25 25 35
BC-NE-1-R 0.16 65 56 65 65 0
BC-NE-2-R 0.03 30 18 30 30 0
BC-NW-1-R 0.89 12 21 12 12 0
BC-NW-2-R 0.92 24 30 24 24 0
BC-NW-3-R 1.00 61 112 61 61 70
BC-SW-1-R 0.12 27 22 27 27 0
BC-SW-2-R 0.17 6 5 6 6 0
BC-SW-3-R 0.40 60 89 60 60 0
LC-EB-1-R 0.02 30 16 30 30 0
LC-EB-3-R 0.08 30 29 30 30 70
LC-EB-4-R 0.32 12 16 12 12 0
LC-EB-5-R 0.78 13 22 13 13 20
LC-EB-6-R 0.20 14 12 14 14 20
LC-MT-2-R 0.10 32 24 32 32 0
LC-MT-3-R 0.10 7 6 7 7 0
LC-NB-1-R 0.59 78 127 78 78 0
LC-NB-3-R 0.04 47 29 47 47 0
LC-NB-4-R 0.31 25 34 25 25 70
LC-NB-5-R 0.61 19 21 19 19 70
LC-NB-6-R 0.15 13 15 13 13 0
LC-NB-7-R 0.09 9 7 9 9 0
TB-EB-1-R 211 14 32 14 14 40
TB-EB-2-R 0.06 26 17 26 26 40
TB-EB-3-R 1.27 99 133 99 99 0
TB-EB-4-R 0.55 75 120 75 75 0
TB-WB-1-R 0.29 25 33 25 25 0
TB-WB-2-R 1.97 10 21 10 10 0
TB-WB-3-R 1.16 9 17 9 9 40
Total reclaimed stream length: 43,838 LF

* Number of bends/pools based on 3.5 bends/pools per 20 bankfull widths; > Number of large woody debris
snags based on 3 LWD per 100 LF of stream.
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CF Industries, Inc. AMEC-BCI

Stream Restoration Plan September 2011 (Revised)

AMEC-BCI Project No. 3-16268 TABLES

SRO-7
Time Schedule of Stream Impacts
Sif];;f:t Valley Complex Severance | Disturbance Backfill Reclaim* | Reconnection

BC-MT-07 Brushy Creek Main Trunk 2025 2026 2028 2030 2032
BC-MT-08 Brushy Creek Main Trunk 2025 2026 2028 2030 2032
BC-MT-10 Brushy Creek Main Trunk 2025 2026-2027 2028 2030 2032
BC-MT-12 Brushy Creek Main Trunk 2026 2027 2028 2030 2032
BC-MT-15 Brushy Creek Main Trunk 2023 2024 2030 2032 2034
BC-NC-01 Brushy Creek NC Branch 2028 2029-2032 2033 2035 2037
BC-NC-02 Brushy Creek NC Branch 2028 2029 2033 2035 2037
BC-NC-07 Brushy Creek NC Branch 2018 2019 2033 2035 2037
BC-NC-08 Brushy Creek NC Branch 2018 2019-2023 2033 2035 2037
BC-NC-09 Brushy Creek NC Branch 2022 2023 2033 2035 2037
BC-NC-10 Brushy Creek NC Branch 2022 2023-2032 2033 2035 2037
BC-NC-11 Brushy Creek NC Branch 2023 2024 2030 2032 2034
BC-NC-14 Brushy Creek NC Branch 2026 2027 2030 2032 2034
BC-NC-15 Brushy Creek NC Branch 2022 2023-2027 2030 2032 2034
BC-NE-01 Brushy Creek NC Branch 2028 2029 2031 2033 2035
BC-NE-03a Brushy Creek NE Branch 2028 2029 2031 2033 2035
BC-NE-03b Brushy Creek NE Branch 2028 2029 2031 2033 2035
BC-NW-01 Brushy Creek NW Branch 2027 2028 2030 2032 2034
BC-NW-02 Brushy Creek NW Branch 2025 2026-2028 2030 2032 2034
BC-NW-03a | Brushy Creek NW Branch 2022 2023-2027 2030 2032 2034
BC-NW-06 Brushy Creek NW Branch 2023 2024 2030 2032 2034
BC-NW-07b | Brushy Creek NW Branch 2023 2024 2030 2032 2034
BC-SW-01 Brushy Creek SW Branch 2023 2024-2025 2023 2025 2027
BC-SW-02 Brushy Creek SW Branch 2023 2024 2023 2025 2027
BC-SW-03 Brushy Creek SW Branch 2023 2024 2023 2025 2027
BC-SW-04 Brushy Creek SW Branch 2022 2023-2024 2023 2025 2027
BC-SW-05 Brushy Creek SW Branch 2023 2024 2023 2025 2027
BC-SW-06 Brushy Creek SW Branch 2020 2021 2023 2025 2027
BC-SW-07 Brushy Creek SW Branch 2020 2021 2023 2025 2027
BC-SW-08 Brushy Creek SW Branch 2021 2022 2023 2025 2027
LC-EB-01 Lettis Creek East Branch 2030 2031 2032 2034 2036
LC-EB-02 Lettis Creek East Branch 2030 2031 2032 2034 2036
LC-EB-03 Lettis Creek East Branch 2030 2031 2032 2034 2036
LC-EB-04a Lettis Creek East Branch 2031 2032 2032 2034 2036
LC-EB-04b Lettis Creek East Branch 2031 2032 2032 2034 2036
LC-EB-05 Lettis Creek East Branch 2031 2032 2032 2034 2036
LC-EB-10 Lettis Creek East Branch 2029 2030 2031 2033 2035
LC-EB-12 Lettis Creek East Branch 2031 2032 2033 2035 2037
LC-EB-13 Lettis Creek East Branch 2031 2032 2033 2035 2037
LC-EB-14 Lettis Creek East Branch 2031 2032 2033 2035 2037
LC-EB-15 Lettis Creek East Branch 2031 2032 2033 2035 2037
LC-MT-02 Lettis Main Trunk 2029 2030 2031 2033 2035
LC-MT-03 Lettis Main Trunk 2029 2030 2031 2033 2035
LC-NB-01 Lettis Creek North Branch 2029 2030 2033 2035 2037




CF Industries, Inc.
Stream Restoration Plan

AMEC-BCI
September 2011 (Revised)

AMEC-BCI Project No. 3-16268 TABLES
SRO-7
Time Schedule of Stream Impacts (continued)
Segment
Name Valley Complex Severance Disturbance Backfill Reclaim* | Reconnection
LC-NB-04 Lettis Creek North Branch 2030 2031 2033 2035 2037
LC-NB-05 Lettis Creek North Branch 2031 2032 2033 2035 2037
LC-NB-06 Lettis Creek North Branch 2028 2029-2030 2033 2035 2037
LC-NB-07 Lettis Creek North Branch 2029 2030 2033 2035 2037
LC-NB-08 Lettis Creek North Branch 2032 2033 2033 2035 2037
LC-NB-10 Lettis Creek North Branch 2028 2029-2033 2033 2035 2037
TC-EB-01 Troublesome Creek East Branch 2026 2027 2028 2030 2032
TC-EB-02 Troublesome Creek East Branch 2026 2027 2028 2030 2032
TC-EB-03 Troublesome Creek East Branch 2026 2027 2028 2030 2032
TC-EB-04 Troublesome Creek East Branch 2026 2027 2028 2030 2032
TC-EB-05 Troublesome Creek East Branch 2026 2027 2028 2030 2032
TC-WB-01 Troublesome Creek West Branch 2028 2029 2029 2031 2033

*Years reflect the completion of initial planting work.
Note that some backfill dates precede the mining date. This is because existing streams being mined at future CSA
locations will be relocated to an adjacent reclamation parcel that may be on an earlier backfill schedule.







Valley Slope (%)

10 +

01
0.01 0 St
FIPR Study and Existing CF Streams ] 4"-58'
Regression f—a—t
— 05% Prediction Interval
D.001 T T : T - T
nm 0.1 1 10 100 1000

Drainage Area (sq mi)

Exhibit SRO-1
Valley Slope versus Drainage Area Regional Curve



Bankfull Width (ft)

Bankfull Width (ft)

1000

O C5 Rosgen-type FIPR Study Sites
Regressions
Plot 1 Pred1
Wiktoype = 1018447
1 — ey et S :
0.1 1 10 100 1000
Drainage Area (sq mi)
Exhibit SRO-2A
Bankfull Width Regional Curve (C5 Rosgen-type)
100
® E5 Rosgen-type FIPR Study Sites
Regressions
—— Plot 1 Pred1
Wid.ciypn|= 7,43Ap°‘22
1 T T
0.1 1 10 100

Drainage Area (sq mi)

Exhibit SRO-2B
Bankfull Width Regional Curve (ES Rosgen-type)



Bankfull Depth-TW (ft)

Bankfull Depth-TW (ft)

100

© C5 Rosgen-type FIPR Sites | |
Regressions |
—— Plot 1 Pred1 i

| [ D:imd'ur-cwpn i 0-59%0"2? ‘
0.1 . ey : Ll Liil
0.1 1 10 100 1000

Drainage Area (sq mi)

Exhibit SRO-3A
Bankfull Thalweg Depth Regional Curve (C5 Rosgen-type)

10 T 7
® E5 Rosgen-type FIPR Sites
Regressions
— Plot 1 Pred1
14
DM-bH—Ean = 1-23Ad0l25
01 T T
0.1 1 10 100

Drainage Area (sq mi)

Exhibit SRO-3B
Bankfull Thalweg Depth Regional Curve (E5 Rosgen-type)



Bankfull Cross-Sectional Area (sq ft)

Bankfull Discharge (cfs)

1000

©  FIPR Study Sites e
Regression . i
—— 95% Prediction Interval |

100

10 1

-
1

0.1 - T T T
0.1 1 10 100
Drainage Area (sq mi)
Exhibit SRO-4
Bankfull Cross-Sectional Area Regional Curve
10000 — — ;
O  FIPR Study Sites Il . | |
Regrassion L | -
1000 4| 7 95% Confidence Interval : 1

0.1 1 10 100

Drainage Area (sgq mi)

Exhibit SRO-5
Bankfull Discharge Regional Curve

1000



| Lower Myakka River UT 0.35 0.96 0365 | 0015

0.01
Grassy Creek UT 0.81 1.5 0.34 0.08 0.02
East Fork Manatee UT 2 0.39 1.95 0.12 0.03 0.02
Bell Creek UT 0.16 2.3 0.57 021 0.19
Coons Bay Branch 0.51 2.57 0.53 0.17 0.10
East Fork Manatee UT 1 0.92 3.18 0.62 0.11 0.06
Lower Myakka River UT 2 2.66 3.57 0.73 0.04 0.04
Wekiva Forest UT 0.5 5,61 0.53 0.08 0.05

Exhibit SRO-6
Typical Ranges of Peninsular Florida Headwater Streams Tractive Forces







Wdv Ag paredaid dey

PXW'0EGOTTOZ PUNOY SM T\TTOESO @1epdn\aXW\UoNEIoISaY Sweans\iuiad XdS dS™ 40 89Z9T-E0VA Aemured ajid

MHC :Ag paxoayd

TT0Z 1snbny :a1eq

‘Alva

T66TS "ON 'O3d V14
‘3'd Y3431 NHOC

391D aWosa|gnolL
#0210 sma [l Weans payoNq - ZTG e
¥881D 9SI0H _H_ WS [BINIEN - TTG e

youeug 1se3 _H_ swealls
youelg aoq _H_ SWalSAS 2107 ﬂu
8810 Aysnig [ Auadoid 40 D

suiseg Buiuin-a.id Arepunog auiN-ON D

sainyead Jo uolreue|dx3

8929T-€0 'ON 198(01d

406
glowe

valdoTd ‘ALNNOD IIAYVH
NOISN3I1LX3 FHNLSVd HLNOS
SINVIHLS ® SNISVE-ansS ONININ-Idd
T-0dS 3dNold

:S9I0N

)
- \

A .

891D awosa|gnoll

youelg iseq

.

bi@ﬂ—

uoIsua)x3g ainijsed yinog ¢
o [ 2

)

I3
&
o
O

4

ainised yinos

1994 000'S = .T

000°0T 000'S 0

it
\
3 SN
N >

: 0 B RN
/5 Vuoisuaix3 ainised yinos
¢ A )

Ve Y
) /f
NoauD A

M) A
S

NEEIO)GER usnig

alnised yinos




Project No.: 03-16268

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

FIGURE SRO-2A
PRE-MINING STREAM SEGMENTS
SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

oD Upde 0930112A Sweam

Explanation of Features
[ cF Property Pre-Mining Basins [ | Horse Creek
D No-Mine Boundary ~ [L..] Brushy Creek [ | Lettis Creek

[ Lotic Systems [ poe Branch [ Troublesome Creek
Streams - East Branch

=== 511 - Natural Stream
0 700

=== 512 - Ditched Stream
Date: Revised Aug. 2011
Checked By: JHK
1" =700 Feet

Map Prepared By: ARK




Notes:

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

Project No.: 03-16268

W
2 |
. SdlE=

D - e e e e s e s e

FIGURE SRO-2B
PRE-MINING STREAM SEGMENTS
SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

JOHN KIEFER P.E.

Explanation of Features
FLA. REG. NO. 51991
[ cr Property Pre-Mining Basins [[_] Horse Creek
D No-Mine Boundary [ Brushy Creek [ Lettis Creek
[ Lotic Systems [T poe Branch [ Troublesome Creek
Streams [ EastBranch
== 511 - Natural Stream N

=== 512 - Ditched Stream
Date: Revised Aug. 2011

0 700

Map Prepared By: ARK




-
Q
Bl
b\
o
P
Q
<
O
—
LC-NB-6
SecO;
Twn34
Rng23

%,
\2
>
&
oo
5
\/O
Sec06 feﬁ05
Twn34 0.
er$24 Rng24
-
o
i o
Lettis Creek o
w
-
Q LC-EB-14
%
»
wn
W
o
uw
8}
-
© s
m Q
® & ,
s ? Lcs Lc.
Secz I R £B.g ~EB..
Twn3d > ~ Gk LC-EB.7 J
- Sec0s
)
LC,ES = LC-EB-1la ;Vr\:;::
Lces-1b  \G
@
)

T T
LOCATION MAP
Not to Scale

H

by
o

amec®
QCF

Project No.: 03-16268

Notes:

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

FIGURE SRO-2C
PRE-MINING STREAM SEGMENTS
SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

Explanation of Features

D CF Property

D No-Mine Boundary
- Lotic Systems
Streams

=== 511 - Natural Stream
=== 512 - Ditched Stream

JOHN KIEFER P.E.
FLA. REG. NO. 51991

Pre-Mining Basins [ | Horse Creek
[ Brushy Creek [ | Lettis Creek
[0 poe Branch [ | Troublesome Creek

] EastBranch
N

DATE:

0 700

Date: Revised Aug. 2011
Checked By: JHK

Map Prepared By: ARK

1" =700 Feet




JTWn3

K Rng24

L
S

Sec04
Twn34
Rng24

Sec09
Twn34
Rng24

T T
LOCATION MAP
Not to Scale

OIS NE B

2 |1 |

=]

|
T

amec”
G CF

Project No.: 03-16268

Notes:

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

FIGURE SRO-2D
PRE-MINING STREAM SEGMENTS
SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

Explanation of Features

D CF Property Pre-Mining Basins |:| Horse Creek
D No-Mine Boundary [ Brushy Creek [ Lettis Creek

[ Lotic Systems [ poe Branch [ Troublesome Creek

Streams |:| East Branch
== 511 - Natural Stream N
=== 512 - Ditched Stream 0 700

1" =700 Feet

JOHN KIEFER P.E.
FLA. REG. NO. 51991

DATE.

Date: Revised Aug. 2011
Checked By: JHK

Map Prepared By: ARK




T T
LOCATION MAP
Not to Scale

1%

R

‘A\ >

amec®
&CF

Project No.: 03-16268

Notes:

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

FIGURE SRO-2E
PRE-MINING STREAM SEGMENTS
SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

Explanation of Features

D CF Property

D No-Mine Boundary
- Lotic Systems
Streams

=== 511 - Natural Stream
=== 512 - Ditched Stream

Pre-Mining Basins [ | Horse Creek
[ Brushy Creek [ | Lettis Creek
[0 poe Branch [ | Troublesome Creek

] EastBranch
N

0 700

1" =700 Feet

JOHN KIEFER P.E.
FLA. REG. NO. 51991

DATE.

Date: Revised Aug. 2011
Checked By: JHK

Map Prepared By: ARK




PXUI0E80TTOZ PUNOG SME\TTOEB0™ 1ePAM\AXN\UONRIOISaY SWRANS\IUISE XdS ™ dS 40~ 89Z9T-EOVA Aemuied aiid

BrpapeRd 8929T-€0 'ON 198(01d
et poeo SIPIS PALILIRY —— Vardo14 ‘ALNNOD F3AYVH
TT0Z ‘Bry posiay o1eq 9810 BWOoSa|gNoIL SWeals Pauln-UoN NOISNILXT I4NLSVYd HLNOS
] 39910 sma I SWEBNS PIOUBYUT e _ m %
‘Alva v
%8910 8sI0H [[]  Sweans uoleuwre|oay-1sod SWV3YLS ¥ SNISVE-9NS &
wueigises [ swalshAs oo [ ] NOILVINVTO3YH-1SOd
#9810 Ausnig [ ] Auadoid 40 D €-0dS 3dNoli4d Em
suiseg Buluin-1s0d Arepunog auiN-ON D
T66TS 'ON "O3¥ V4 .
“I'd ¥34319 NHOC Salnjead JO uolle CG_QXM :S910N
™ o
o2} 1994 000'G =.T
<
@2 000'0T 000'G 0
(@)

) T

=

youeig iseq

|

|1

alnised yinos ainised yinos




Project No.: 03-16268

1- This map is intended to be

st g puose FIGURE SRO-4A
POST-RECLAMATION
STREAM SEGMENTS
SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

BC-SW-3-R

Explanation of Features

JOHN KIEFER P.E.
FLA. REG. NO. 51991

[ cF Property Post-Reclamation Basins [__] Horse Creek

E No-Mine Boundary - Brushy Creek
[ Lotic Systems Doe Branch
Post-Reclamation Streams || East Branch
=== Enhanced Streams

=== Non-Mined Streams

= Reclaimed Streams

[ Lettis Creek

[ Troublesome Creel

Date: Revised Aug. 2011
Checked By: JHK

Map Prepared By: ARK




Notes:

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

FIGURE SRO-4B
POST-RECLAMATION
STREAM SEGMENTS
SOUTH PASTURE EXTENSION

HARDEE COUNTY, FLORIDA

Project No.: 03-16268

Lettis Creek

Explanation of Features JOHN KIEFER PE.
. . FLA. REG. NO. 51991

[ cF Property Post-Reclamation Basins [__| Horse Creek

E No-Mine Boundary - Brushy Creek [ Lettis Creek

[ Lotic Systems [ poe Branch [ Troublesome Creek|

Post-Reclamation Streams [___] East Branch

=== Enhanced Streams N

=== Non-Mined Streams

= Reclaimed Streams Date: Revised Aug. 2011

0 700
ﬁ Checked By: JHK

1" =700 Feet Map Prepared By: ARK




SecO,
Twn34
Rng23

reek

LC-NB-1-R

LC-NB -3-R
=~
Sec06:
Twn N
Rng24
Letti
9
R
s
by
Le
RS
SR
Sec07/
Twn34
Rng24.

,aa‘o’\

v

Sec05
Twn34
Rng24
Q.
)
&
N
<
oy
%
Sec08,
Twn34,
Rng24

T T
LOCATION MAP
Not to Scale

|

JOHN KIEFER P.E.

amec®
QCF

Project No.: 03-16268

Notes:

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

FIGURE SRO-4C
POST-RECLAMATION
STREAM SEGMENTS

SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

E CF Property
[ No-Mine Boundary
[ Lotic Systems

=== Enhanced Streams
=== Non-Mined Streams
= Reclaimed Streams

Explanation of Features

Post-Reclamation Streams [___] East Branch

Post-Reclamation Basins [__| Horse Creek

[ Brushy creek [ Lettis Creek

[ Doe Branch [ Troublesome Creek

N

FLA. REG. NO. 51991

DATE:

0 700

1" =700 Feet

Date: Revised Aug. 2011
Checked By: JHK

Map Prepared By: ARK

. CO30IIAC_Svean_Segs.updaerz_ 20110550 e




Troublesome Creek

Sec04
Twn34
Rng24
f Lettis Creek
Sec08 Sec09
Twn34 Twn34
Rng24 Rng24

T T
} LOCATION MAP ‘

BT .

Pt

1
Notes: Explanation of Features JOHN KIEFER PE.

1- This map is intended to be D CF Property Post-Reclamation Basins l:l Horse Creek FLA. REG. NO. 51991
used for planning purposes X
ame only. Itis not a survey. [ No-Mine Boundary [T Brushy Creek [ ] Letiis Creek
FIGURE SRO-4D [ Lotic Systems [ poe Branch [ Troublesome Creek
POST-RECLAMATION Post-Reclamation Streams [__| East Branch
- STREAM SEGMENTS Enhanced Streams N e

& Non-Mined Streams

) SOUTH PASTURE EXTENSION — Reclaimed Streams 0 700
Date: Revised Aug. 2011

HARDEE COUNTY, FLORIDA
Checked By: JHK
Project No.: 03-16268 1" =700 Feet Map Prepared By: ARK




Twn33

Twn33

Rng24°

Rng24’

T T
LOCATION MAP
Not to Scale

pl

L 1

amec®
QCF

Project No.: 03-16268

Notes:

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

FIGURE SRO-4E
POST-RECLAMATION
STREAM SEGMENTS

SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

Explanation of Features
D CF Property Post-Reclamation Basins [ | Horse Creek

D No-Mine Boundary [ Brushy Creek [ Lettis creek
[ Lotic Systems [T poe Branch [ Troublesome Creel
Post-Reclamation Streams [___] East Branch
== Enhanced Streams N
=== Non-Mined Streams
= Reclaimed Streams 0 700

1" =700 Feet

JOHN KIEFER P.E.
FLA. REG. NO. 51991

DATE:

Date: Revised Aug. 2011
Checked By: JHK

Map Prepared By: ARK




Twn33, Twn3: Twn 3’
Rng24 Rng24 Rng24
Sec02 Sec01
Sec03 Twn34.
Twn34 Twn34 Troublesome Creek L
Rng24 Rng24

Secl10
Twn34
Rng24

Secl1l
Twn34
Rng24

Secl12
Twn34
Rng24

T
LOCATI

Not to Scale

ION MAP ‘

ol

0

Sl

T
|

Project No.: 03-16268

Notes:

1- This map is intended to be
used for planning purposes
only. Itis not a survey.

FIGURE SRO-4F
POST-RECLAMATION
STREAM SEGMENTS

SOUTH PASTURE EXTENSION
HARDEE COUNTY, FLORIDA

Explanation of Features

[ e property
] No-Mine Boundary
[ Lotic Systems

Post-Reclamation Basins [ | Horse Creek

[ Brushy Creek
[ poe Branch

Post-Reclamation Streams || East Branch

Enhanced Streams
Non-Mined Streams

== Reclaimed Streams

Lettis Creek

[ Troublesome Creek

N [owe

JOHN KIEFER P.E.
FLA. REG. NO. 51991

Date: Revised Aug. 2011
Checked By: JHK

Map Prepared By: ARK




SJvV kg peredaid depy
MHC :Ag pax2ayd

TT0Z BNy :area

‘31va

Arepunog auiN-ON D

Auadoid 40 D

PXUr0EBOTTOZ USBSOX S\TT0EB0 @1ePUNAXN\UONLIOISEY SWEBNISWILIAY X dS dS 40 89Z9T-E0VA ‘Aemured aji

SuOoIed07 Uolda8sS-ssoI)

8929T-€0 :'ON 193[0.d
® vardo14 ‘ALNNOD 33AYVH mu &>
weans payang - ZIS NOISN31X3 3dN1LSVvd HLNOS " o
weans [einen - T1§ S3SSV1O NIODSO0d
sweans G-0dS F3dNoid %msm
5 a3 ot sainjea jo uoneue|dx3 somon
nn«év 1994 000'G =.T
©
o 000°0T 000'S 0
O
N
P
1G9} I
/ [ )
u |~
L uoisualxg
N alnised yinos
uolsualx3 ainised Yyinos

ainised yinos

ainised yinos




£982000-93
woo Busiog MMM - G7€Z°299'€98
€08€€ 14 ‘pueaNe]
Glz# @S “1a poomabp3 '3 0002
S)SRUBIDS '@ sieaulbua

13&5

"3d07S 30vy4H3Il 40 mu
301 3JHL HNOTV d3aav 39
TIVHS 30N34 LIS d3IMvLs

+310N

g U0T}9a8

Japueau 1o yibust -
3JNIBAJND JO SNTPRY -
HOT4 TTNIUBY 3B STHITJ TOUURYI 40 Yidap "Xel -

MOT4 TTNPIUE] 3B BT4ITJ TBUUBYD JO UIPTM =
aTBOS 01 10N

(pueg wnTpal 01 BuT4) (TTosdol
SSOUYOTYL 170G pueT1ay otTuebug)
1« SSOUYITYL YONN

1
°d
>3_u

t::s
MOT4 TTNYueq e 1ood Jo yidap "xep - Hooac
MOT4 TTNHUBG 38 T0Od 4O UIPTM - Hoon:s

ubtsaqg Tauueyy TestdA)

- 9-04S aJnbtd

"S'L°N .
m : : .
TOULN LN3WIa3 NOISO43 p L SRR SRR I et
OULNOD S 3 NOISO RIS ISR IIRIITRR >
RIS ROTT TTHIUEG I
. REREEKRXOOTEE S 071 0TS |+ SBREKLEN
Y3LVM 40 S3I008 LNINVWE3d LV QOHm fOOf uteT p <001 :ﬂMH-BOOH&
a3sn SY3rydve ALIGIGENL ANV SNOILVI01 “ 9 | | 1 »
GNYIdN LV a3SN 38 0L 3uY SIONIH L1IS (TTe3ap 938) T (Tte39D 985) ' +7505 01 10
i LVA ONIHOTS 1 S 1™ soua4 171S poers M 20u84 1TTS payesg— 1 LS BN
SS0HIV Wva v SV LIV T1IM S3INId | 7 ;¢H> =“Hm
17IS LVHL Y3NNVH ANY NI A0Td3@ LON 00 :3LON \/O.v WU [ | "
SR UIpTMITag Jopuealy %0
JON34 L7IS III 3dAl JON34 L7IS III 3dAl T ¥
(Tre3ap asg)
_\\mu:f TS payels v _ v
9Teds 0} 10N _ "
V-V¥ UO0T}I3§ | _
Tosdo _ _
(pues wWNTpay 01 8uTH) p— Aow.:mm._ow | . 5\_
SSaUNIT 11® ;
AOTYL 31od 1« SSOUYOTU] YONN \_T a0uay 3118 PRI _
9
JON34d L7IS III 3dAL " Y "
(*4°7) 30N34 QIIVLS HO4 IOIud LINN LOVHINOO 3HL HIANN ¥O4 GIVA 38 OL 3INI4 LIS :3LON — 100d .
P B Ao arecess S _ _
NOILI3S NOILVAZT3 N T LR RRIIIIRLIIIIILLETIRN |
(03ds 1004 s86 "03S MOTL TTNyUEg 2SR KKKIRRRIN
840TS |00, yrpr P ta%e %6} | |
HLIA JONVIHHONOD :
NI) OTHEV4 ¥3LTI4 4m~.Qcoon » I |
I R |
To0d (TTe3ep 885)
104 1115—" | (TTe38p 889) >> 50U04 1TTS payels— L " "
QIHEV4 HILIIH 80U84 1TTS Paxels 7 _ _
(014 QuvMOL .02 SNOTLISOd Unw 1ars81 681 133s 1pTMITEg Japuesp !
Q3LNVD) NOILISOd A/._ssmw“ W2l X, UIpTmit p , !
150d TVdIONIHd — ] ] L9X,Z Q00N 7 7
= VIO “NIN /L 2 d0om
022 TSNOILAO 150d ! UIPTMITeg Jopues|y ,
XVH .9

0| 'SISHUAIS § SI00UIBUT [0 ‘SAUOILI WY 8E:91'6 LL0Z/LLIZ '£1XL | UBISaQ [uueyD BMp3UNDI 89291-E0\BUNSPOIN 9618499y IS - 40 §9Z91-E0\0ED-SLOFrOHdd



o
1/98.000-93
100°BUBIDg MMM - GFEZ°/99°€98
€08eE 14 ‘puede
TZ# @S “1g poomabp3 '3 0002

97eds 01 10N
1385 o8 ioTons
8Teds 0] 10N

(o0 ._ovl\kw .......... N MITA UeTd

fo7 J81004

aml TThpjueg

3T82S 03 10N

V-V UOT}I3§ C

pem 300y

Jajem Mo

_ A — —
Tinyyueg

sbutiuerd qnays adul

"S)YUBQq 0JUT uoTleJleuad -UTW 3004 88Jyl YyITM ‘sdtem-, | = N

paoeJq se pabuedde ATTeotdAy (am7) sbor ebueq 'y (90d J0) o ST TN
"UOTIBAST® TINJYUEG PUE Pag Ay} 6o Ja3004
U3aM}aq aJniondls 300Jd o AyTJolew yitm ATTEOTIJGA JO 4 4
ATTelUOZTJOY POTTRISUT 8Q 03 Spem 100J (peap) Beus ‘¢ | g

*(dn ybtedis Butiutod dwunis ‘umop

$100J) ATTBOT1JAA PATTBISUT 90 01 SPEM 100J 9AT] '
*S1aqueTq TOJIUOD uoTsoda Auedodwal yitm

payoslodd aq TTeYS YIBUST Yuequweadls dJTIUd dYL |

1S910N

TTeleq yoeay TeotdAL - 2-04S 94nbT4




Nav kg paredaid de

PXW0E80TTOZ aBeURIg aid B\TTOES0 S1EPdN\AXIN\UONBIOISaY SWeaNS\IWIad XdS  dS 40 8929T-E0VA “Aemured a4

MHC :Ag paxoayd

1102 “Bnv :21ea

‘3lva

T66TS 'ON O3 V14
'3'd ¥343IM NHOC

39910 BWO0Sa|qNoIL _H_
0210 smel [

881D 8sI0H _H_
youelg jseq _H_
youeig s0@ I

>eaD Aysnig I

suiseg Buluin-aid

Arepunog auinN-ON D
Auadoid 40 ]

ulaned sbeurelq BuluiN-aid s===

sainyead Jo uolreue|dx3

8929T-€0 'ON 198(01d

4
growe

vaido14 ‘ALNNOD 33AYVH
NOISN31LX3 FdNLSVd HLNOS
Nd3L1Vd FOVNIVHA ONININ-IHd
8-0dS 3dNold

:S9I0N

youelg iseq

T

k

uolsualxg ainised

/A

youeig aoq w

nos

AN

ainised yinos

1994 000'S = .T

000'S

¥9a1) 'Aysnig

3931) 8SI0H
uoISuUa1X3 8INn1sed Yinos ,

ainised yinos




PXW0E8OTTOZ 2BeUrRIQ IS0d 6\TTOE80” S1EPdN\AXIN\UONEBIOISaY SWeaNS\IWId XdS dS™ 40 8929T-E0VA “Aemured a4

Nav kg paredaid de
MHC :Ag paxoayd

T10Z 1snbny :a1eq

‘3lva

T66TS 'ON O3 V14
'3'd ¥343IM NHOC

38810 8WOSs|qNOIL _H_
e010 sme [

38810 8SI0H _H_
youeig jse3 _H_

38810 Aysnig I

suiseg UoeWe|29y-1S0d

Arepunog auIN-ON D

fuadoid 40 D

usaned abeurelq UONBWEPaY-1SOd ===

sainyead Jo uolreue|dx3

8929T-€0 'ON 198(01d

406
glowe

vardo14 ‘ALNNOD 33AHVH
NOISNI1LX3 3dNLSVd HLNOS
Nd311Vd IOVNIVHA
NOILVINVTO3Yd-1SOd
6-0OdS 3dNold

:S9I0N

s

%8910 BWO0Sa|gNoJ].

LRV e
[

uoIsualX3 ainised Yinos

29

ainised yinos

1994 000'S = .T

000'S

¥9a1) Aysnig

3931) 8SI0H
uoISua1X3 aINni1sed Yinos ,

ainised yinos




PXWI0ES0TTOZ %8910 AUsig aid OT\TTOE80 S1BPAN\OXIN\UONEI0}SaY SWeaNS\IWIad XdS ™ dS 40 8929T-E0VA “Aemuped 3

auav kg paredald dep S1S810-4 poomp.eH pueidn ‘0z D 979120 ~on 19310
SIHE A poosUD uonenodsuel] ‘018 sisa104 snosayuo pueidn oty [ |
spue paqimsia ‘ov. [l puejebuey paxin ‘ot [T Arepunog uoisuaix3 aimsed yINos D
Trog ‘6ny :21eQ s . .
puepa parsaiog-uon pareraben ‘oo [l puejysnig pue qnuys ‘oze [ Arepunog auin-oN D ‘ .
:31va paxi paisaiod puepem ‘oco [ (eureid A1q) snosoequeH ‘oTe [T11] swalsAs o107 aanmsed ynos [ <ﬁ_ _ mnu I_H_ >|_|Z DOU m m ﬁ_m <I m u
sisai04 snosajuod puenam ‘0z9 [ll  <reiny> spue usdo Jeuio ‘09z [ | WaisAS o0 juniL Ut 0010 Ausnig NOISN3I1LX3 F3dNLSVd HLNOS - -
sisaiog poompier puenam 019 [ sdoi 311 ‘oz [ wpmiea || MINNEL NIVIN HITFHD AHSNA 9 ONININ-IHd
sunoniasay ‘o¢s [ll  puerimsed pue pueidoid ‘otz [ | annipaw 227 _ mem
sAemuajep pue sweans ‘0TS _H_ feuonnmsul ‘0Lt _H_ SWEAIS e OH Om m mm D o_H_
s1sa104 paxin pueidn ‘ogv [ | (666T SOONT-) 8sN-pue Buluin-aid moid
T66TS 'ON '93d V14 R
‘3'd Y343 NHOL Salnjead JO uolle CG_QXM :S910N
i 1994 0GL'T =.T
00S'€ 0S.'T 0
o9
(0] 74
oey
019
o9 019
ozy oet, ogp z
pt9
o o0ze 019
b o1z
5
0ov9
o' 0€S
oz oeg"0EY
o 4 §
ozce
g 0ov9
0744
PEP
oce o9
0ce
019 osy
ov9
o9
o9
0ce
oz o2
079
019 0v9 o3
i ozv o e o1s  0%9
oty g =
& ogv D e o
5 ot9 ) 4
ozy +
vo/\r cww 0v9
54 A ¥ W oz
(/./Mmq oy ==
ey o o ogy @S -
S o —/ 019
b ozy o1z o0ze ogy
0 (01974 oze o0ey 924 09 W o ol
\ ozy He .
o2y gko ov9  ogg O
23] L2z T N oY oY L =
\
\\\ F/ , // \ ,,/ \ 7
4 , b \ Spue|Ia JerempesH %9910 Aysnig ||
A / ) \ 5 / i
e L / | c Y. |




PXW0EBOTTOZ %2210 AysnigIsod TT\TTOE80 arepdmaxim

10159 SWeaNS\NWISd XdS dS 40 8929T-E0VA Aemured alid

99V kg peredald dei uonenodsuely ‘018 [ | s1s9104 snosayuo pueidn oty [ | 8929T-€0 'ON 193[01d
SIHE A poosUD spue pacimsia ‘ov. [l puejabuey paxin ‘oge [0 ~
spuenam paysalo=-uoN parereban ‘ovo [l pue|ysNIg pue gnuys ‘0ze weimes | vardo4d h>|_|ZDAU“U 33d4dVH
T10¢ ‘v pasiney :akeq PaxI\ pa1saliod pueisp ‘0€9 I (aureid A1) snoadeqiaH ‘0TE _H_ walSAS 21107 Juni L ure %9810 Aysnig
-a1va sisaio4 snosayuod puenion ‘029 [l <reiny> spue uado Jeuio ‘09z ] Arepunog uoisusia simised yinos [ NOISN3ILX3 FJdNLSVYd H1LNOS
sis104 poowprey puetom oro [N sdoi 5011 ‘0zz [T foepunog sunon [ MNNYL NIV 3FHO AHSNYHE
sionizsay ‘oes [N puejainised pue puejdoid ‘01z [ | swalsAs o107 aimsed winos [~ | ZO_|_|<_>_ <|_0m m||_|w00_
shemisiem 3 sweans ‘0t [ feuonmsul ‘021 [ annipal 7]
sisai0d paxiw puerdn ‘oey [ | retnsnpul ‘oSt [ SWEeaNS UONBWEDY-ISOY e TT-0dS 3dNoid
sisel04 poompreH pueidn ‘ozy [ | (666T SOONTH) @SN-pue uonewe|osy 1sod Mol
16615 'ON "93d V14 salnjead Jo uoneue|dx3 :S810N
‘3'd ¥34311 NHOC
174 1994 05T =.T
4 n -
& 00S°€ 0SL'T 0
ey T
0T9, 0T90%9 1274 =
19 ozl
ogy o oo =
or9 oy 0¥9 0v9 ocy
ov9 029 0T8 (pg0T8 %
019019 019 088 "20v901S 015 019
019) oo 0€s TS
0v90€9 019 ozce o or9
oz
iy 019 019 N
9 ov9 J 0z€opb
0€9
0 019 o1e
oce 01z
0E9019 ov9 oTo
b1s 0 ozy or9
0fc o9
v ; ozy o1z
b i) 029 012
% g o0ze
025019 U8 S oy
o 0v9  0v9 p 4 \ g 0T
i1z 029 019 19 9fc ovo ovdope 0eY %y 9) LA *@@
i ozw O™ o
oce 01z o9 0v9 (034 ®>3_t®uc_ ovo ‘/l/
0% 0r9 \\\
e Ut
0 ogh
4z oo o9 % 019 08 s
J o9 oey P
(0] ¥4 DES o9 or9 0¥
oz 021 019 0% 019
8ZE 0
Q 0z 05
ofs Ofsce o2
o9 o9
03s
gce 019 0ov9
0zv0Togty 0v9
02 0p9 opg ovo 070
019 __ 0TS oSt
019 3
oy ov9
0ce
0v9 015 ove
by 0v9018 0% 0v9 Yyoueig wwm\S %
0
oz 0% &\0
£9 7z or9
o9 0 oo%ao 3
0v9
or9 019 (074 0v9 4 4 o
3 or9 0r9 orY
0¥oro ok s (27
o9 (0154
ozv ot9 J OV ofz ozv 019 03y
bygOTS s o9 o9 o \ o e
ov9 0TSOY9 0zH 0poe
019 D19 oty (=) v O%eQ w = e
o oz P72 010 O d1s
019 o.ﬁbrqr o otz
Q19 Pe7 019 s - 0v9
bT9  OEv 019" 7 qnw 0z€
Q€9 029 oze deg D
00 TY
0Tt 0v9 0v9 ove
O%ozy G 0vo
beo \08nes
T g ote ozy
(0174
ey )
l I v
| QL & ]
) SpUB[I9M JearempeaH 381D Aysnig (T
) ! ! gD | | i
({ L 2 | A




PXW'OEBOTI0Z 02 MN AUSNIE 81d ZT\TTOEB0 212pdn\AXW\UONRIOISaY SWRBNS\IWIS] XdS dS 40 89Z9T-E0VA Kemued alid

8929T-€0 'ON 198(01d

gav kg peredeid de S1S0104 poompureH puedn ‘0zy D
SIHC :Ag PeosyD uopenodsuel] ‘018 7] sisalod snoiayuod pueidn ‘oty [ |
spue pagqinisiq ¢ [ ! ¢
otoz snbny e reepeanaa o Bl pusieBey poxi ook [ valdo 14 ‘ALNNOD I3AYVH
) SpUBpa Palsalo-4-UON pajelabaA ‘09 I puejysnig pue gniys ‘0ze _H_ Arepunog uoisuaix3g alnised Yyinos D
31va paxin paisaiod puepam ‘oc9 [ (sureid A1q) snosdedseH ‘ote [T Arepunog aulN-ON D N O_w N3ILX3 34 D|_|m<ﬁ_ H1lN om
sisaiod snosapuod puepam ‘0z9 [ll  <remy> spue uedo seuio ‘09z [ wpmeg [ ] HONVYYdd LS3IM HLHON
S1S9104 POOMPIEH PUBIBAA ‘0T9 sdoip @al] * SWalsAS 21107 almsed yinos |
i, " — tnos 22 MIIHO AHSNH G ONININ-IHd
snoniasay ‘oes [l puesinised pue pueidoid ‘0Tz [ | WoIsAS 91077 1S9M YLON 49910 Aysnig
skemiarepy pue sweans ‘01§ I feuonmsul ‘02T [ ] SWRANS e N._Huom m 34 3 o_u_
s1s0104 paxiN pueidn ‘oev [ | (666T SOONT4) 9sn-pue Buluin aid MOl
T66TS 'ON 93 V4 -
‘3'd Y343 NHOL Salnjead JO uolle CG_QXM :S910N
3
o 0TS
osv 1994 007 =.T
oro
000°C 00BIT o9 0
or9
or9
019
ov9 0€9
oze L=
oty
&/ 029 ozy
& 029
oeY N
or9
oze ov9 ozy
= 019 ‘ W7 ov9
dev 059
oty De9
019
01F Acv
09 |
09
Yy QEY
7 uawba b
or ﬂ 0y Muwumnu Dw ot ogv
'] unijp ov9
g 079
w 019 < / 043
or9 S 0Ty
(S \& oty )
02e e —
0TC o9 029
20 ()74 o S
0
0
09 Vot
ov9 019
Q9 074
(0747 0gs
b o1s 089
0%y o9 or9 029 =
018
019 = or9
019 0€9
05
or9
018
ozt oT! otz
02k 0oey OTHA oze
or9
or9
0TS or9
or9  or9 9 019
ozt
o9 0TS
BT g >
or9 ov9
SJ
(024
018 \
8
ogy / 0Tz
(i) 74
or9 &% ov9 B! o
(i) 74 ¥
ozy
0% 09
ovo 0¥ gpg or9 019
/ \ = Ulc or9
/
/ \
N \




9d"XdS™dS 40 892!

a4V kg peiedaigd dew uoneuodsue.L ‘o8 [ 159104 snosajuod pueidn ‘oty [ | 2979150 ~on 190l
MHC :Ag pasoayd spue paqinisia ‘ov. I puejabuey paxiN ‘0Ee
Spuefia/\ paisalo4-uoN parelaban ‘0v9 ue|ysnig pue qniys * ‘
Fr02 ‘Bny pasiay erea o — puelusng pue aniis 0z¢ (] valdo14 ‘ALNNOD 33AdVH
; paxi pasaiod puenam ‘oeo [l (euresd A1) snosoeqieH ‘ote [ Arepunog uoisusix3 aimsed unos [ :
‘3lva $1S8104 SNOISJIUOD PUENIM ‘029 I <[einy> spue uado 18Yl0 ‘092 D Arepunog auliN-ON D Z o_m Zm.ﬁxm mm Dn_nm <ﬁ_ _I_FD om m =
sisai0-4 poompreH puepam ‘0T9 [ sdoip 9a11 ‘0z2 _H_ wpmea | Ioz<m m me\s _I_nrm OZ at U ¥
SllonI9seY '0€S I puejinised pue puejdoid ‘01z D SwiaISAS 21107 aimsed yInos mu _
shemisrem  sweans ‘01s [ reuonnusul ‘02T [ ] weishs 0007 youesg 1Sem LLON HNIFHO AHSNAEE NOILVINVIO3d-1SOd
sisai0d paxiN puedn ‘ogy [ | rewsnput ‘osT [ SWeaNS UORUWRPIY-ISOH €T-0dS 3dN9l4d mEm
SIS810-4 poompIeH puedn ‘0zy [ | (666T SOONT) 8SN-pue uonewe|oay 1sod Mol
T66TS 'ON '93d V14 R
“I'd 9343 NHOL sainyead Jo uoneue|dx3 ‘S910N
P V72 .
i 1924 000°T =T
[Tvo 119 9P ey
LTr9 000'T 0
vEY|
1114 9
2 y ey
L19
Tce LT9 @9
N
8y 9
1ce £c 1 e
/L
fey TV9 w %
ogg TEV i 7
G vEY v & i) 0z
- 0€9
i 9
vev 9 2y
= g oeelrs
112
9
9 Y vy PE 9
9  vER
929 T11e
Ley
0€9 1ce
0£9 ) L19
z VES L,z 9
4 12y i o
[L¥79
ey = 59
1
i1 4 Ly
LT9 yXa4 9
TiC .19
Lz 13y
z Ly 9 114
T8
L2V ;
9 3 L2y
9
L19 7
i
TiC
0€g
s yxad
€V9 e 9
TV9 L19
\ P
I
|
‘ ‘ =




ON_Aysnig aid ¥’

PXW 0EGOTT 1epdN\a X IN\UONRIOISa Y SWeaNsIuad XdS dS 40 ed a|l4
8929T-€0 :"ON 198f01d
adv kg peiedaid depy uopepodsuell ‘018 [ sisaiod snossjuod pueidn ‘0T ]
spuenpoumsia ‘ov2 [ puerabuey paxin ‘oce [T ) ..
MHC Ag paxdayd spuepam parsasoz-uon pareoban ‘ovo [l pueiusnig pue aniys ‘oze [ vado1d ‘ALNNOD 33ddVYH _ U £ &
110z ‘Bny :areq paxin parsaiod pueom ‘'0g9 [l (sureid K1) snosseqien ‘ote (| opinos v amseg nos N O_m NILX3 34 D|_|w<n_ In_uD Om i .
X s1saiog snosauod puenam ‘0z9 [l <weinus spuer vado seuo ‘09z m N
3wa sisa10-4 poomprert puenom ‘oto [ sdoi sa11 ‘ozz [ Arepunog w”: M” L HONVYHd 1VH1LN3ID H1LHO
ssowssou ocs [ v e pundors o1z [ oo o MIIHYD AHSNYE ONININ-IHd owe
. e. |enuad YyuoN
skemaiem pue sweans ‘ots [ [euonMIISUl ‘02T _H_ waishs oo youe.g | o bT-0YS 39NOIH
s1s2104 paxi pueldn ‘0ey D (666T SOONTH) 8sn-pue m:_c@(w.u
Sisa104 poompieH puedn Oy swiaishs oo aimised nos [ | nes :S310N
T66TS 'ON 'O3d V14 sSalnjesaH JO Co_umcm_axm_ f
ro—
"3d ¥343IM NHOL - — = P Tro— 006 =
019 ozy
oze - _
ote o1z 000'S 00S'T 0
ogy P " )
oey |\.\L =
0g9
e oze 0T9 089 22 =
oze N
ozy - e
ov9 ozy i,
osy .
0 OtV ozh 84 [0)74 ov9
osy ozy or9 o9 [1}4
otz o019 oze
o019
i 114 0g9
ozy
ov9 -
0 oz -
A ure _>_v ogy oty
i otz SSARSE - » 018
3
ov9 :
6o oy 0 oty
o9
08 1SOM o> otz
o oty
i e 019
S S5 o gy
- [ 191U9D e
= ozy 0ey o1z B
ey
o9 L ovo
gy
o019 ot o »
ogy
o9
oty )
(054 0Ey
[1}74
M otz
ogy
- otz
019 o1z oee
[1)74
0g9 J/\fl o o9
os A 3 s ov9
& /N{/I\
i " < o Jce ozy oze
019
oty oty y Az oze ozy
0z
& otz
oty oev o W) 0v9 0€9
oty ov9 Jomw :
029 ﬁ - - \ f
B i } \ \ { .
A b | \ \ N
\ \ :
> \ SpueIs/\ 1srempesH pauliN | \ ,
\\ | f \ \ \




PXW 0EBOTTOZ ON~AYSnIgISOd ST\TTOEB0 31BPdNMAXN\UONEIOISIY SWEaNS\HWISd X dS ™ dS™ 40 8929T-E0VA

Aemuied ald

auv kg paredald dew uonenodsues ‘018 [ sisa104 snoiejuod pueidn ‘o1y [ | 89297T-£0 'ON 103[01d
SIHE Ag payeuD spue pacumsia ‘ov. [l puejabuey paxin ‘oge [T
spuenam paisaiog-uoN pareraban ‘oo [l puejysnig pue qnys ‘oze [ ‘
TT0Z By pasinayy oreq paxin paisaiod puenam ‘oo (Il (aureid A1) snosoediaH ‘ote 1] vaido1d ALNNOD 33adVvH U AN
:31va $1S8104 SNOJBJIUOD PUBRSM ‘029 I <feiny> spue uadQ J8Yyl0 ‘092 D walsAS 21107 Yyouelg [enusd YuoN Z O_m ZMn_lxm m m D|_|w<ﬁ_ _|_|_|D Ow m A
sisaiog poomprek puenam ‘oro [N sdoro a1 ‘072 [ wpmos HONYYE TV4LINIO HLHON . ’
snonsesay ‘oS [l puejainised pue puejdoid ‘0Tz D Arepunog uoisuaix3 ainised yinos _
homsorem » sueons ‘o7 [ N — e s _H__H_ NIIHD AHSNYE NOILVYINY103H-1S0d
sisa104 paxin pueldn ‘oey [ | remsnpul ‘o5t [ swaisks 207 ainised ynos [ GT-0dS 3dN9I4 mEm
siselo4 poompreH pueidn ‘ozy [ | (666T SOONTH) 8SN-pue uonewe|d8y 1sod Mol
T66TS 'ON 'O V14 :S810N
'3d Y3431 NHOrP Salnjea JO co_umc.m_n_xm_
a0 A 718 TS zy €W 22
4 819819 ves T2E
ey 119 4 . e e Ve Ut sz v A 1994 00S'T = .T
119 TV90E9  TY9 919 Tee TY9ETS 18
eyl TG
119 12y vey 14 119 919 v f ‘
19 €S L2y 000€ 00S'T 0
w9 J TeEry 0€E  EVIEVL —
oot 8ey ves 119 v
119 .
T2€ 919 Tis
W9 gro ™9 o 919179 €9
L2y 119
= o 9
L2y
79
529
12" Sey gy 8P
9 evoryg
529 919 919 Y 09
Lo
TZE 1174 79 L4 9
Q29
i3 9
819
1TY9 .19
. o X
GH w9 L2y 2 e
19 vEV %
119 12y e
59 853 =
159 1S Z (uren) dwems
9 T 9 9 B \
ey 97] 1Se] me
TZE 18
eTgVEVTTY TV9 L19 3 2 1z R0
€9 oToTfr  T¥9 9
v Loy ETSLTYZ S 9 8o vEv08
Ley w9 119, LT e i
2 1p9 09 o19 LTYOVEV -
TZE
2 W9 yIg UA
£9 149 119 i i
9 ep9eTs 628 £v9
9 9 e TR
€v1T9 €9 Ly
vgy Tvo L7 v EV9
9 TY9 Tt
119 evo T -
119
9 19 119 e
s veY
otoetg,,, O 59
119 1y WO 19 Th9 lzy or9 | Y9
Y9919 9
ey ™ L2y
0892TS  gyg ey VISIFO oy
LT9¢e15 P19 1974 1
0€9 ==
o AL N U g L 110N
119 . luad L)
ey il 15
vEY yAL) vey 119
119 pey L19 et 128
& L 929 TZe 15
119 0€9
TTY
Tig. \ " via 2 9 T2E
0g9.2y
0€9 0€9
o 116 s Ley 9
124 /4 74
1§
(4 1]
i \ \
, d
SPpuUe|IS/\ 18leMmpeaH pawie|day W ! AN s
f ¥ \ Z
| / ) J




PXW0E80TTOZ IN_AYsnigald 9T\TIOEBO @1ePdNMAXN\UONBIOISIY SWEaNS\IULSd XdS™dS 408! -€0\A ‘Aemured aji4

adv kg peiedaid depy

0v9

159104 poompieH pueidn ‘ozy [ | 89297T-€0 :"ON 199[0.d
SHC Ag payaauo uoneuodsuel] ‘018 _H_ sisal04 snosejuod puedn oty [ |
spue peaunisia ‘ov. [ puepbuey paxin ‘oge 7] ‘
10z ‘bnv :oreq Spuepia\ palsalo4-uoN parelsbaa ‘09 I pue|ysnig pue qniys ‘0ze _H_ Arepunog uoisusix3 ainised yinos D <n_ _ W_ Ol_ H_ >|_|Z D OO m MD W_ <I
31va paxin paysaiod puepom ‘oco [ll  (eureid Aiq) snosoeqier ‘ote [0 Arepunog aum-oN [ NOISN3I1LX3 F3dNLSVd HLNOS
sisaio4 snosajuod puepam ‘0zo [l <ieny> spuet uado sawio 09z [ wpimed || HONVYY4 1SV H1YON
sisai04 poompreH puepam ‘019 [ sdoud saiL ‘ozz [0 walsAs 21107 youeig 1S3 YLON _
snonsasay ‘ogs [ll  puesimsed pue pueidoio ‘otz [ yona AIFHD AHSNE G ONININ-THd
skemiayem pue sureans ‘01s [ reuonmsul ‘02T [ SWeals — 9T7-0dS FdN9OId
sisalod paxin pueldn oy [ | (666T SOONTH) asn-pue Buluin-aid Mol
T66TS "ON 934 V14 salnjead Jo uoneue|dx3 :S310N
"3d Y3431 NHOC
-
= S o | 1004 062'T = .1
o9 3 o 015 o7 — ==
079 0v9 ozv ol I UH_D 019 Og.N ovamN.._u — 0
% ov apispeoy ov oze N
: oze R -
019 019 ) 0TS o 0Te oe ot
V9 0TS

0v9

09

0v9

0€g

ozy,




pXw'INAYSNIEISO4 LT\TT6020  21BpAN\OXINUONEI0ISaY SWRaNS\IWIad XdS ™ dS 40 8929T-E0VA Aemuped ajid

gav kg paredald deW uorrenodsueiy ‘018 [ s1s8104 snoiayuod pueidn oty [ | 8929T-£0 *'ON 193[01d
SHC :Ag paxoayd spue pacunisia ‘ov2 [ pueabuey paxin ‘oge [
spuepam paisalo=-uo pareraban ‘ovo [l pue|ysnig pue qniys ‘0ze _H_ .
By pasiney :arel
T10c "bnv pesinoy 1ed paxin pasaiod puepom ‘0e9 [l (eureid A1q) snosdeqieH ‘ote [0 wa)sAS 0107 YoueIg ISeT YUON Valdo1d ALNNOD 33AdVH
:31va S1S8104 SN0JIBJIUOD PuUeIBM\ ‘029 I <[einy> spue uadQ JaYy10 ‘092 D wpimieg HH Z O_m ZMn_uxm mm D|_|w<ﬁ_ _I_n_njom
S1S8104 POOMpIeH PuesM ‘0T9 I sdoip 8911 ‘02z _H_ Arepunog uoisuaix3 ainised E:own IOZ(K m |_|m<m _I_n_uﬂ_ OZ
snoniesey ‘oes [l puejaImsed pue pueidoid ‘0Tz [ | Arepunog auin-on [
shemierem 7 sweans ‘015 [0 reuonmnsul ‘02T [ yona V_MMW_O >Im3mm ZO_|_|<_>_ <I_OMNu_||_-mon_
Sisa104 paxiIA pueidn “oev [ rewsnpul ‘osT [ SUEINS UOIBWRPSYASOd —— LT-0dS 34dN9ld
sisa104 poompreH puedn ‘0zy D (666T SOONT14) @SN-pue uonewe|day 1sod mol4
T66TS 'ON 'O3d V14 R
‘3'd ¥3431M NHOC sainjead Jo uoneue|dx3 'S9JON
134 — o=
0€9 A —
Wz (0157 019 o mea 2 | A% 1984 0S2'T=.T
ocy el o
0T90¥9 9
0ov9
0
S osy ozv 018 yana 019 0S2'T
oSy 019
0r9 029 0v9 074
(24 - > o9 9PISpeoy
(074 oz 019079 019
019 oYL OT: ov9 015 0150T9
oce
0v9 0v90€9 o019 0gs 3 -
ocy
o 019 osy
0v9
0zb o9 0Z€ op9
0zce 019 09
g [V
iy 0 ol
0 0ce
= Qef (0174 0€9
MG.\ 019 S e o
g (053] 0
=48 ozrg e 0%9
QEVQLS 0v9
bzye o9 ofe
D)9
0 FPok 019
ocy
Aoz
019 otz 029
0g9
ot
0ce 0Te
ag
ozv Re
iz L018pTZ
019 or9 019 ¢ ov9
Ogsqvro
09\ OEY
oto ove 019
ov9
o9
019 0Tf
(0514
475 oze
(0] 2.
0 015 07 0Ty 09 0ze L
dev o8 ove s 0z 019 OFF ov9
020 027 op9 o9
] oty
019 ov9 ot9 0TS opg
otz 2 o9 o9 019 T
D
o mﬂ Z Uz o018
o
0TS
oe ogy o9 (02°)
019 ov9 ) ol
02y 019 L. o ozy
o9 o9
0v9 o9 o9
019 0TS
0v9
019
ov9 i) o019
(054
e ((r44
09 019
019 0TS 0v9
oMGEe® S oTaNnes 019 ove
o9 ogv
ot 08w o - osp okz og?
(olo4 0gp
ogsls 00 ov9 01897 7y ofe "
= acy0E9 019q7g  J0T9 o1t 0v9 o o
oTo 019 0T9 ovo ozv 09 419 or9 0 Iz 027 Q




0£80TTOZ” MS AUsnig a1d 8T\0TGZS0 @1ePdN\AXN\UONEBIOISSY SWeans\iuIad XdS dS 40 8929T-E0VA :Aemured aji4

g4V kg paiedaid depy
MHC :Ag pax2ayd

TT0Z BNy :area

‘31va

T66TS 'ON '93d V14
"3d ¥343IM NHOC

uoneyodsuelL ‘018 [

spue pacumisid ‘ov. [

spuepam paysaios-uon parerabon ‘ovo [l
paxin paisaio puepam ‘o9 [

S1S8104 SNOJBJIUOD PUBRSM ‘029 I
sisa104 poompreH puepam ‘019 [
sinonsasay ‘oes [l

sAemialep\ pue sweans ‘0TS I

s1sa104 paxiyy pueldn 0y _H_

s1sa104 poompleH puejdn ‘0zy _H_
s1S8104 snoiayiuo) puedn 0Ty _H_
puejafuey paxin ‘0ge _H_

puelysnig pue dniys ‘oze [ ] Arepunog uoisusix3 simsed cH:omD

(aureid A1Q) snosoeqiaH ‘0TE _H_
<[euny> spue uado JaYo ‘092 _H_
sdouD 9211 ‘022 _H_

puejainised pue puejdoid ‘0Tz _H_

reuonmsul ‘o2t [

(666T SOONT4) @sn-pueT BuiuiN-aid

Arepunog aulN-ON D

waIsAS 2107 Yyouelg IS8 LInos
wpmueg |
4oNg = =
SWEBIIS e

Mol e
salnjead jo uoneue|dx3

valdoTd ‘ALNNOD I3AAVH
NOISN3I1LX3d FHNLSVd HLNOS
HONVYd4d 1SIM HLNOS
M334D AHSNY G ONININ-THd
8T-0OdS 3dNoOld

Kisbew [eusy 2002 ‘T

:S9JON

89Z9T-€0 'ON 193(01d




PXUIOEBOTIOZ MS AUSNIE Is0d 6T\TTOEBO a1epdn\aX i 0159 SWRANSWUIS XdS dS 40 8929T-E0VA Aemyied aii

Sav g peredaid de uoreodsueiy 018 7]

spue pacunisia ‘ov2 [

spuepam paisalo=-uoN pareraban ‘ovo [l
PaXIN paisaiod pueidaMm ‘'0€9 I

S1S8104 SN0I8JIU0D puesM ‘029 I
sisa10-4 poompreH puepem ‘ot [l
suoniesay ‘oes [l

shemiarep 3 sweans ‘015 [0

s1sa104 paxiA pueldn ‘0sy D

S1S8104 poomp.reH pueldn ‘0zv D

S1s8104 snossyiuod pueidn ‘0T D
puejabuey paxin ‘oge [
puejysnig pue anuys ‘oze []
(sureid A1q) snosoeaseH ‘ote [[11]
<[einy> spue uado Jawo ‘09z [ |
sdoig eau ‘0zz [

MHC :Ag paxoayd

1102 ‘Bny pasinay @rea

‘3lva

feuonnuisul ‘027 [ ]
rewsnpul ‘o5t [

(666T SOONT4) @SN-pueT UONEWE|08Y 1S0d
T661S 'ON '93d V14

walsAS 21107 youeIg 1S9 UINOS
WwpIMmieg |
puejpinsed pue puejdoid ‘0Tz D Arepunog uoisuaix3 aimsed E:own
Arepunog auin-ON D
SWEaNS UOIEUWRDDY-1SOH mmmmm
Mmol4

8929T-€0 'ON 193f01d

vao1d ‘ALNNOD I3AHVH oy
NOISN3ILX3 3dNLSVd HLNOS mu \
HONVHdd LSIM HLNOS " o

M3340 AHSNY4E NOILVINVTO3Y-1SOd
@U@Em

6T-OdS 3dN9Old

'3'd Y3431 NHOr salnjesH JO uole CG_QXM_ :S810N
1994 000'T =.T
o 000'C 000'T 0
oro
0TS e (x4
019
ozy
ov9
ovL o9
ogg 015 0TS
ovL ov9 0150T501S
o1z ov9 016 019
018 0TS0T80TS Z
0% 5]
019 019
[0} 74
019
o9 02€02g
019
iz osy
ofz
5\ 02
i oey %
) ozel WO o0ze o1z
OEt i
Al
o9
o9
(1134
L
o9
ogy
otz
o9
(0] %4 079 Qe




PXW'OEBOTTOZ TURW @10 SN @id 0Z\TTOEB0 @1epdn\aXIN\UONBIOISaY SWeansS\Iwidd XdS dS 40 89Z9T-E0VA :Aemured a4

adv kg peiedaid depy
MHC :Ag pax2ayd

TT0Z BNy :area

‘31va

T66TS 'ON '93d V14
"3d ¥343IM NHOC

S1S2104 poompireH puejdn ‘0zy D

uonevodsuely ‘018 [[1]  sisaiod snosejuod pueidn ‘ot [ |

spue pacumisid ‘ov. [ puejebuey paxin ‘oge 1]

spuepam peisaiog-uoN parereban ‘0vo [l puelysnig pue qniys ‘oze [

paxin paisaiod puepam ‘0e9 [ (sureid £1q) snosoequeH ‘ote (1] Asepunog uoisuaix3 aimsed E:owD

S1S8104 SNOJBJILOD puBpap ‘029 I <[einy> spue uadQ J18Yi0 ‘092 _H_
sisaio- poompieH puepam ‘019 [ sdoio @a11 ‘0zz [
SIIOAIBSY ‘0ES I puejainised pue puejdoid ‘0TZ _H_

skemiayem pue sweans ‘015 [ reuonmsul ‘02T [
sisa10-4 paxin pueldn oev [ | (6661 SOONT4) @sn-pue Buluin-aid

>._5EE:OM BUIN-ON D
wpimed [

WaISAS 9107 qunIL urey
SWEBNS e

moi4

salniead Jo uoneue|dx3

valido1d ‘ALNNOD 33AYVH
NOISN3I1LX3 FJdNLSVYd HLNOS
MNNYL NIVIA
M334O SIL1L3IT ONININ-IHd
0¢-0dsS 3dNold

89Z9T-€0 'ON 193(01d
u >

m [ I\
y

o L

:S9JON

0v9
0ov9
0v9
0r9
0r9
(074
(s34
(6154
or9
(054
0€9 0TS
019
0evr
(074 (0174

lolempeaH [eJale’]

0gs
ovL
o9
or9
or9
o9
029 029 g
o or9
ov9
0ze
or9
o0ze
o9 op9 N\Qeze
ogy
018 OAS
019 019
o9
o9
o9
o9 o
oze oze
ov9 o9
ov9 oty ov9
oy oz
ozv

[0)72°] 019 019

0v9

wals urep

1994 00L =.T

00v'T

002 0

youeig
ULION




PXW OEBOTTOZ URI @310 SINaT 1S0d TZ\TI0E80 21ePdM\AXN\UONEIOISaY SWeans\widd XdS dS 40 892Z9T-E0\VA Aem

adv kg peiedaid depy
MHC :Ag pax2ayd

TT0Z ‘Bny pasinay :area

‘31va

uonevodsuerL ‘ot [

spue paqumsia ‘ov. [l

Spuepap palsalo4-uoN parelaban ‘0v9 I
paxin parsalod puepam ‘oco [

S1S8104 SN0JBJIU0D PUBNBM ‘029 I
S1S8104 POOMPIEH puepamp ‘019 I
suonsssay ‘ogs [l

sAemialep % sweans ‘0TS
s)s8104 paxin pueldn ‘osy

S1S3104 Snolayuo) pueldn ‘0Ty D
puejabuey paxin ‘oee [0
puejysnug pue qnys ‘oze [T17]
(aureld A1Q) snoadequaH ‘0TE _H_
<[einy> spue uado J8YO ‘092 _H_
sdoiD 9811 ‘022 _H_

puejainised pue pueidosd ‘0Tz [ |
reuonmasul ‘o1 [

femsnpul ‘o5t [

89Z9T-€0 'ON 198(01d
VaI4oT4 ‘ALNNOD 3I3aUVH .
NOISNILX3 FUNLSVd HLNOS 4&>
MNNYL NIVIA y .

wpimeg |

Arepunog uoisuaix3 anised E:own

Arepunog auin-oN D

sisel04 poompreH pueldn ‘ozy [ | (666T SOONT4) @sn-pue uopewre|oay 1sod

wasAS 9107 yuniL urep
SWEaNS UONBWRDIY-ISO e
Mol

M334D SILL3T NOILYINV1O3d-1SOd
TZ-0dS 3dNold

@U@Em

T66TS 'ON '93d V14

‘3'd Y3434 NHOC Salinjea4 JO CO_HGCG_QXM ‘S3I10N
1884 002 =.T
007'T 00L 0
ov9 o1z
otz
o1z
ov9 N
ogv
09
019 pe
019 09
ozl
oev
ogv ol
ure.ig ov9 0z9 09
ov9
J2leMpeaH |elale’] ot
CES 019 019
ov9
(1) (g oT9 os
wals ule\
oy
otz
oy
ole oze
e ove 07 GRRN Y na
: " \ =7} an- 97

R .. %F ?

<= ~_—_-youeigiseq 0%

019 ﬂwvv 019 6-93-
i N.mw-Oq olg \ 3-077 o1sg o
oy o 0z o 2
yauelug
3z o9 U}iOoN
oy
ozv
4-€-93-07
019
019

0€9




PXW'0EBOTIOZ 3 9210 SMAT aid 22\TT0EB0 21epd MAXW\UOIRIOISaY SWeaNsSWWIad XdS dS 40 89Z9T-E0VA

BV 43 porEdoid GEN sisaiod poompieH pueidn ‘ozy [ ] 8929T-€0 *ON 103(01d
SHE :Ag pawosuD uoneyodsuely ‘018 [ ]  sisaiod snosapiuod pueidn 0Ty ]
) ) spue pacunisia ‘ov. [ puejabuey paxin ‘oge [ ‘
Troe b sreq spuepam paisaiog-uon parersban ‘ov9 [l pue|ysnig pue qniys ‘oze [T7] Alepunog uoisueix3 ainised Uinos D valdo 14 'ALNNOD 33ddVH
31va PAXIN PaIsalod pueIdM ‘0€9 I (aureid A1) snoadeqiaH ‘0TE _H_ Arepunog auIN-ON D Z O_m ZMn_lxm mm Dn_lm <ﬁ_ IFD Om
S1S3104 SN0IBJILOD PUBIBM ‘029 I <[einy> spue uado seuio ‘09z [ | YIpIM J1eg ,_\‘\\14 _l_o Z <~n— m |_|m<m
s1saio4 poompieH puepam ‘019 [l sdoip 9911 ‘0zz [T walsAS 0107 Youelg ise3 _
sionasay ‘0es [l puejainised pue pueidoid ‘otz [ yang Y3340 SIL137 ONININ-34dd
skenuarem pue sweans ‘0TS _H_ [euonnusul ‘0T _H_ SWEBIIS e NNlom m wm D o_H_
s1sa.104 paxin pueidn “oev [ (666T SOONT4) 8sn-pue Buluin-aid mojy
T66TS 'ON 'O3d V14
"3 434914 NHOT salnjead JO CO_HMCG_QXM

0v9

029 ovL o9 O¥9 ov9 ov9 029




PXWOEBOTTOZ 3 40210 SINaT 1504 EZ\TI0E80 21PdN\aXN\UONBIOISa Y SWeal:

uUad XdS dS 40 89Z9T-EOVA A

auv kg paredald dew uoeyodsuers ‘018 [ sis104 snoiajuod pueidn oty | 8929T-€0 'ON 198[0.d
SIHE Ag payeuD spue pacunisia ‘o, [ puejabuey paxin ‘oge [0
spuepam paisaiod-uoN perereben ‘ovo [l puejysnig pue anys ‘oze [ ¢
S —— - e e e valyo14 ‘ALNNOD 33QHVH
31va sisaio04 snosapuod puepam ‘0z9 [l <feiny> spue usdo 1850 ‘09z [ | wpimee || NOISN3I1X3 3dN1LSVvd HLNOS
sisai04 poompren puepam ‘ot [l sdoip sa11 ‘0zz [ Arepunog uoisuaixg aimsed yinos [ HONVYYS9 1SV3
sionsasay ‘ogs [l puejainised pue pueidoid ‘otz [ | Arepunog auIN-ON D _
shenuarem  sweans ‘015 [ reuonnsul ‘ot [ ] walsAs 2107 youelg ises A3340 m_|_||_|MI_ NOILVYAV1O3d |_|w0ﬁ_
sisa10-4 paxiN pueidn ‘oey [ | remnsnpui ‘ost [ SWEBIIS UONBWE[08Y1SO] mmme €2-0dS FdNold
s159104 poompieH pueidn ‘oz [_]  (666T SOONT4) asn-pue uonewe|day 1sod moi4
T66TS 'ON 'O V14 .
“Id 3349 NHOE sainjead Jo uoljeue|dx3 'S310N
0Tz oT8 079 0%

ueld 1se3 @210 smal

05018/ 0TS
pZEPYO




PXU'0EB0TTOZ N 3310 SIS T 3id ¥Z\TTOEB0 S1EPdN\AXW\UONRI0ISIY SWeaNS\IWIad XdS™ dS ™40 89Z9T-E0VA Aem

a4v Ag paiedaid dew sisel0d poompreH pueidn ‘ozy [ |

sisalo4 snosayuod pueidn ‘oty [ |
puejabuey paxiA ‘0SS _H_ Arepunog uoisualx3 ainsed yinos D
puejysnig pue qnuys ‘oze [ Arepunog aumn-on [
(sureid A1q) snosoeaueH ‘ote [] swajsAs 21107 8inised YINos HH
<feiny> spue uado J1ayo ‘09z [ wpmiea ||

sdoi 9311 ‘02z [ wasAs 2107 youelg yuoN
pugjainised pue puejdoid ‘0tz [ |
|euonnmisul ‘0LT _H_

uonepodsuely ‘o1 7]

spue pacunsia ‘ov. [

spuepam parsalod-uon paveraban ‘0vo [l
paxi paisaiod puenam ‘09 [

S1S8104 SN0I3JIUOD PUBIdA\ ‘029 I
S1S8104 POOMPIEH PueBM ‘0T9 I
sunonasey ‘o¢s [l

skemarem pue sweans ‘0TS [

MHC :Ag paxoayd

Trog ‘6ny :21eQ

‘3lva

youa
SWEBIIS e

Valido1d ‘ALNNOD IIAUVH

NOISN3I1LX3 FHNLSVYd HLNOS

HONVYY49 HLHON
M334D SIL13T ONININ-Idd
¥¢-0dS 34dNold

8929T-€0 'ON 193f01d

191eMpesH paulN |
|

s1sa.04 paxin pueidn “oev [ ] (6667 SOONTH) @sn-pue Buiuin-aid Moy
T6615 "ON "O3 "V .
:5310|
OIS ON o3y v1d sainyead Jo uoneue|dx3 10N
o0 (B3 0w /M
i 1994 00ST =.T q
019
osy  000'€ 00S'T o
oL |\.\
o019 ogy i e 019
019 oz - 019 Joo
oze
org 02 o2 N
0
prL ogy ogy
o9 o9 o9
19
|jsuueyd o 0 R
jeinjeN or9 0r9
passedAg’ .,
Qe 019 0v9
o0ze ovo
ozpa 99
oz oey
o9 ozy
o2 o0ze ssedA 4
09
018
ov9
5]
0v9
ozy
ov9
09 0r9
. ozy
0v9 ote 019
019
ov9 %
ov9
0 018
o9 . o ool
€ ureyd pueisp\ ozv
ova¥ 029 ozy " ov9 I
oty 0g9 ove 2 —/
. o1z otz
ogv
ozy
018
= oY ) =
. spuejam . d \
N \ N
N\ | N\
\




PXW TEBOTIOZ N 9210 ST 1504 GZ\TTOE80 21Bpdn\AXW\UONBIOISaY SWeansS\iwad XdS dS =40 8929T-E0VA Aemuied alid

auav kg paredald dep

-€0 I{
uonevodsuel ‘018 1] sisel04 snosgjiuod puedn ‘oTy [ | 8929T-€0 -'ON 199101d
SIHC :Ag PeosyD spue paaimsia ‘ov2 [l puejabuey paxin ‘oge [T
. ) spuepam parsaiod-uoN parerabon ‘ovo [l puejysnig pue qnuys ‘oze [ Vvardo14 ‘ALNNOD 33adVYH P
TT0¢ Bny pasinay :oreq paxin pasaiod puenem ‘0co [l (autesd i) snosoedsH ‘ote [T - vd HLNOS e\s
‘31va S1S2104 SNOJBJIUOD PUBBM ‘029 I <[einy> spue uado JBYI0 ‘092 _H_ wpmueg L Z O_w ZMn_lxm m W_ Dn_lm K 4
sisai04 poomprer puepam ‘ot9 [l sdoip 8311 ‘0zz [[1] Atepunog uoisuaix3 ainised yinos D H OZ vdd H1Y OZ
. . Arepunog auiN-ON
S pueiimisea pue puetdo.o otz [_] CJ| %3390 SILL3T NOILYWY1034-1S0Od
shemiarep @ sweans ‘0TS feuonnnsul ‘0LT SWa)SAS 2107 ainised INos r\wi
sisalo4 paxiw puedn ‘oey [ | retnsnpul ‘oSt [ SWeaNS UOHBUR[ISY-1SOH e leom m 34 D mU_H_
sisa104 poompieH pueidn ‘0zy [ | (666T SOONTd) 8SN-pue uonewe|oay 1sod Mo 5010N
T66TS 'ON 'O3d 'V salnjead Jo uoneue|dx3 T
'3'd ¥3431M NHOL 357075 065030 015 027 g 0
— 3122 08¥ 019019 19 e P 12 ozy ¢
0v9 L<r ofs 0%° 0v90£9  0V9 019 oce B 3994 005D A5 orsors
ocy 0oer
S ot 000 oss 0w 00§
o9 0cZEqy 0€e  OvLOVL
0v9 0€9 (0[5 omﬁ
o 019 o \-\b& 019
0v9 e o 079/ 5tg , A 0700%9 A
o1 gz 019 Ov9
0ov9
0or9 ozv
P o2 029
r 0209 (434 oy OF
o9 029 079 0¥90y9
) 019 ore Y 0v9
|lsuueyd oz MROP ot
0v9
jeinjeN _Ma -
0T2Ng
padueyuzy Y o1
or9 ov9 019 019
o9
019 otz
019 %
ovo ozy. g2 019
ocy o
U Q
Ocy ots 0ce
019021 0v9
0
019 09
ovo 0ov9
0zce
ov9 (02]
(02)
o9
0Te
0v9 0€f
(5]
\&0\3 o9
(0174
0r9
0ov9
¢ ureyn otz
pueps\pese—"— — x__w ote
o1z S —— | oy
\\\\\\\\\\ 7 — s J/
0 Z ureydpuejispy |
)
)
spuepom ] »
191eMpeaH pawre|day ,\
\ \




PXW TEBOTTIOZ 3 9210 gnoIL™3ld 92\ TT0EB0 21epdn\aXN\UONBIOISaY SWeans\iwIad XdS dS 40~ 89Z9T-E0VA Aer

adv kg peiedaid depy
MHC :Ag pax2ayd

TT0Z BNy :area

uoneuodsue L ‘018 7]
spue paqginisid ‘oL I
spuepam paisaio5-uon paverebon ‘ovo [l

paxin paisaiod puenam ‘oc9 [l
S1S8104 SN0JBJIUOD puBpaM ‘029 I
sisai04 poompireH puepem ‘019 [

SI0AI9S8Y ‘0E€S I

sAenuayep) pue sweans ‘0TS _H_

sisal104 paxiw pueldn ‘ogy [ |

‘31va

sisai04 poompireH puejdn ‘0z D
S1S8104 snossyuod pueldn ‘0Ty D
puejabuey paxin ‘oge [

puelysiug pue gniys ‘oze [[] Atepunog uoisusix3 ainised Ezomn

Arepunog auin-oN D

wpmeg [

(aureid A1Q) snosoeqiaH ‘0TE _H_
<[einy> spue uadQ 18y ‘092 D
sdoiD @311 ‘0zz _H_

pueainised pue pueidosd ‘otz [ |

reuonmisul ‘0T [

(666T SOONT4) @sn-pue Buluin-aid

walsAs 2107 ureyD [elare ises
yona

SWEBMS e

moid

ONININ-3dd
9¢-0dS 3dNold

Valdo1d ‘ALNNOD F3AYVH
NOISN3I1LX3d FdNLSVYd HLNOS
HONVY4 1SV3 334D FINOSTT1dN0dL

A&
glowe

T66TS 'ON 'O 'V sainyead Jo uoneue|dx -S910
“3d 435314 NHOC fead § lleue|axy 10N
1994 0S¢T =.
00S'C 0S2'T 0
0£9
o0ze (14
yona  youd
09z ure e N
ozy
otz o9
otz
otz
ov9
otz
[0} 74 [1)74 019
o9
e 0 e ov9 s
0v9 o018
0gs o1z 04T
(14 ) oLt
ov9 o9 (02
o9
otz
o9
5] <= Y31id o
ov9
ov9 o9
o 0 oz otz A
L 4
e ozv .
ov9
o9 ooe o9 o9
oze 018 otz ov9
otz i ov9
otz 019
C ov9 0v9 %9 0v9 )
ozy ogy
ozy
or9 ozy ote o1z
ov9 o9
v N o018 ots o
ozy
o9 (074 oTZ
S o9 otz
114 [0} 4 o9 (1174
o1z ocy ote ozy i
e ots o018 Okd
ozy
ovo o9
ov9 C2 ozy 012
ov9
ov9 ov9 i =t o
o019 ov9
ov9 ove
ov9 = o9
(14
ov9 ote
ov9 ozy
o019 otz ov9 o o1z
ov9
o9 0v9 ov9 G . oz o otz
12 ov9
pe— 029 ov9 s o9




PXW TEBOTIOZ 3 9310 Q0L T1S0d LZ\TTOEBO 21BPAN\AXN\UONBIOIS3Y SWeaNSHUISd XdS dS 40~ 892Z9T-E0VA e

a4V kg peredald depy
MHC :Ag paxoayd

TT0Z “Bny pasinay :ereq

‘3lva

T661S 'ON '93d V14
'3'd ¥343IM NHOC

uoneuodsuely ‘018 [ ]

spue pacunisia ‘ov.2 [

spuepam paisalo-uoN pareraban ‘ov9 [l
paxi pasaiog puepam ‘09 [

sisai04 snosajuod puepem ‘0z9 [l
S1S8104 poompieH puejisp ‘0T9 I
suoniesey ‘ogs [

skemiarep 3 sweans ‘0ts [

sisai0d paxin puedn “ogy [

S)S8104 poomp.eH pueldn ‘0zy D

sisel04 snosgjiuod puedn oty [ |
puejabuey paxin ‘oge [T
puejysnig pue anus ‘oze [
(aureid A1q) snosdeqseH ‘ote [0
<[einy> spue uado Jouo ‘09z [ |

upIM e |

sdoi) 9911 ‘0z2 _H_ Arepunog uoisuaix3 ainised yiNos D

puejpinised pue puejdosd ‘01z [ |
leuonnsul ‘0T _H_

rewsnpul ‘o5t [

(666T SOONT4) @SN-pUeT UONEWE[I3Y 1S0d

Arepunog auinN-ON D

walsAs 0107 ureyd [esare 1se3
SWRAINS UOEWEPIYISOH e
moi4

sainyead Jo uolreue|dx3

valdoTd ‘ALNNOD I3AYVH
NOISN3I1LX3d FHNLSVd HLNOS
HONVYYH4G 1SV3 M33H40 JNOSITINOHL
NOILVINVTO3YH-1SOd
L2-0dS FdNold

8929T-€0 'ON 193f01d

46
oPouwe

:S9I0N

1994 09T = . T

(674




PXW TEBOTTOZ M 231D qnoiL” ald 8Z\TTOEB0 arepdM\aXINUoNeI0lsay SWeans\iuiad XdS dS 40 89Z9T-E0VA

gav kg peredeid de s1s910- poompreH pueldn ‘ozy [ | 8929T-€0 :'ON 190[01d
SIHE A poosUD uonenodsuel) ‘018 [[7]  sisaiod snosajuod pueidn ‘0T D
Spue paqumisia ‘0vL I puejabuey paxi ‘0ge ¢
T10Z ‘Bnv pasinay ereq Spuepap paisalo4-uoN parelabap ‘09 I puejysnig pue qniys ‘oze _H_ Arepunog uolsuaix3 ainised Yinos D <D _ mo I_H_ >|_|Z D OO mm D m <_|_
:31va paxin paisaio- puepam ‘e [ (aureid A1Q) Snoa2eqIaH ‘0TE Arepunog auIN-ON D NOISN3ILX3 34dN1SVYd H1NOS
S1S8104 SN0JBJIU0D PUBRBM ‘029 I <[einy> spueq uado Jayi0 ‘092 D WpIM 3eg ,_\‘\\14 _l_ O Z<m m |_|wm>> V._ mm N_ O m _\/_ Omm I_ m Domn_u
sisalo4 poompreH puepam ‘019 [ sdoio ea1l ‘ozz [[1] walsAS 2107 ureyD [esare 1SoM _
sionsesay ‘oes [l pugjainised pue pue|doid ‘0Tz yana o Z _ Z _ _>_ m mﬁ_
shenuarem pue sweans ‘015 [ leuonmusul ‘0LT _H_ SWEANS e wNnom m m m D mU_H_
s1sa104 paxi pueidn ‘oev [] (6661 SOON 1) @Sn-pue Buluin-aid moi4
T66TS 'ON 'O3d V14
"3 434914 NHOT salnjead JO CO_HMCG_QXM

0ce
092 092
o1e
0gr
0ov9 09
0ce
0TS
01e
079
0TS
0v9
(€)%
0v9
0TS
0v9
0TS
&2 0Te
015
01e

SpueIa/\ Ia1empesH paulp




PXUW TEOTTOZ M 3310 gnoIL7IS0d 62\TTOEB0 ™ S1EPdNIAXW\UONEI0ISI Y SWRaNS\HWISd XdS ™ dS ™40~ 8929T-E0VA Aemured 314

auav kg paredald dep

uonenodsuel] ‘018 _H_
spueT paqumsia ‘0v. I

spuenam paisaiog-uon paresaon ‘ovo [l
paxin paisaiod puepom ‘oo [

sisaiog snosayuod pueidn oty [ |
puejebuey paxiy ‘0sg _H_
puelysnig pue aniys ‘oze [
(eureid A1q) snoaoequaH ‘0TE _H_

MHC :Ag paxoayd

TT0Z "Uer pasinay :21ed

semsoren 3 sweans ‘0t [ wasAS 9107 UrRYD [BIBIE] 1S9
S1S3104 paxi\ pueldn ‘oY

5153104 poompreH puejdn ‘0zy (666T SOONT) @SN-pueT UOEWER|IDY 1SOd

Mo
T66TS 'ON 'O3d V14
'3'd Y3431 NHOC

31va sisai03 snosaywoo puenam ‘oze [ <reims> spue1 uado seuio ooz [ AEPUNOR Uoisuaix ainised uinos D
S ——— I PR o |
snonasay ‘oes [ pusiainised pue pueidoid otz [ wpmea [

SWEBNS UONBUWE[IDY-1SO] e

salnjesaH |0 uone CG_QXM

Ep
@UQEN

Valido1d ‘ALNNOD I3AUVH
NOISN3I1LX3 FdNLSVd HLNOS
HONVH4d LS3IM Y3340 FJNOSTT19dN0dlL
NOILVINVTO3d-1S0d
62-04dS 3dN9ld

‘S8JON

0v9

0ce

0v9

0ov9
0ov9

0ov9 ogy

0€9

0v9

019 0ogY

otz 012 =
oge 3 M
om [auueyd posi / Nr].J
£2 wealls S ¢
0TC
& oge 9
0EY
029
0or9

0ov9

1984 PSeT =.T

00S'C

b

0EY

0or9 o9

[SUURYD WEaNS | g
o€V

0ov9

(014







CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 1

Photograph #2: 2010 BC-MT-01 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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CF Industries, Inc.
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Photograph #4: 2010 BC-MT-01 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.

2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-MT-08 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-MT-08 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-MT-08 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-MT-08 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-MT-09 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-MT-09 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-MT-10 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-MT-10 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-MT-10 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-MT-10 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-MT-11 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #3: 2007 BC-MT-11 Right Bank

Photograph #4: 2007 BC-MT-11 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 20

Photograph #2: 2010 BC-MT-12 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-MT-12 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-MT-13 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-MT-13 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-MT-13 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-MT-13 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-MT-15 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-MT-15 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-MT-15 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-MT-15 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-MT-16 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-MT-16 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-MT-16 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 36

Photograph #4: 2010 BC-MT-16 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-NC-01 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #3: 2007 BC-NC-01 Right Bank

Photograph #4: 2007 BC-NC-01 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NC-01 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.

2007 cross-section locations are provided in Figure SRO-5.
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Photograph #1: 2007 BC-NC-02 Upstream

Photograph #2: 2007 BC-NC-02 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 44

Photograph #3: 2007 BC-NC-02 Right Bank

Photograph #4: 2007 BC-NC-02 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-NC-02 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NC-02 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #1: 2007 BC-NC-03 Upstream

Photograph #2: 2007 BC-NC-03 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #3: 2007 BC-NC-03 Right Bank

Photograph #4: 2007 BC-NC-03 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-NC-03 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NC-03 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-NC-05 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-NC-05 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-NC-05 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 56

Photograph #4: 2010 BC-NC-05 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-NC-13 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NC-13 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-NE-06 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NE-06 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.

2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-NW-01 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC- NW-01 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-NW-01 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NW-01 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.

2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-NW-02 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #3: 2007 BC- NW-02 Right Bank

f

I ‘

Photograph #4: 2007 BC- NW-02 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC- NW-02 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NW-02 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-NW-03 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NW-03 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.

2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-NW-04 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-NW-04 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)

Page 79

BC-NW-04

105

104

103

102

100

99

98 \

: R B

e ¢

*

95

0 10 20 30 40 50 60
Station (ft)

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 80

Photograph #2: 2007 BC- SW-02 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC- SW-02 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC- SW-02 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC- SW-02 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)

Page 84

BC-SW-02

105

104

103

01

i — L WY St '

98

97

96

95

0 10 20 30 40 50 60 70 80
Station (ft)

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-SW-03 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-SW-03 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-SW-03 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-SW-03 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 89

BC-SW-03

105

104

103

102

>

oo > — /.,0— * 4
% = 4

98

97

96

95

Station (ft)

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-SW-04 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-SW-04 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-SW-04 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-SW-04 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-SW-06 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-SW-06 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-SW-06 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-SW-06 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.

2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 BC-SW-07 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 BC-SW-07 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 BC-SW-07 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 BC-SW-07 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 LC-EB-09 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 LC-EB-09 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 LC-EB-09 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 LC-EB-09 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 LC-EB-13 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 LC-EB-13 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 LC-MT-02 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 LC-MT-02 Downstrem

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #3: 2010 LC-MT-02 Right B

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 119

Photograph #3: 2007 LC-NB-03 Right Bank
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Photograph #4: 2007 LC-NB-03 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 LC-NB-03 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 LC-NB-04 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 LC-NB-04 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 LC-NB-04 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)

Page 126

LC-NB-04

105

104

103

102
01
100 —-

98

97

96

95

0 10 20 30 40 50 60 70
Station (ft)

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 C-N-05 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 LC-NB-05 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 LC-NB-05 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 LC-NB-05 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 C-N-06 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 133

e S %0
-06 Right Bank
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Photograph #4: 2007 LC-NB-06 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 LC-NB-06 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 LC-NB-06 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 LC-NB-10 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2007 LC-NB-10 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 LC-NB-10 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 LC-NB-10 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2007 TC-EB-03 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.



CF Industries, Inc. South Pasture Extension
BCI Project No. 03-16268 (APPENDIX SRO-A)
Page 143

- —

Photograph #4: 2007 TC-EB-03 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #2: 2010 TC-EB-03 Downstream

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Photograph #4: 2010 TC-EB-03 Left Bank

Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.
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Note: Photographs taken in 2007 and 2010 were taken on the same reach; however, they were not always taken at the exact same cross-section location.
2007 cross-section locations are provided in Figure SRO-5.





