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DISTRICT 4 VEGETATION MANAGEMENT PLAN

Revised: March 19, 2019

INTRODUCTION

District 4 understands the importance and value of maintaining our roadside vegetation in a way
that will preserve, enhance and protect natural assets while keeping our staff and patrons safe.
FDOT Environmental Policy, 000-625-001-I reads that the “Department will: utilize methods to
preserve, enhance, and protect trees and other vegetation as valuable natural resources” and
District 4 will strive to execute this mission. The District will adhere to all FDOT Standards,
Policies, and Procedures in the development and execution of its Roadside

Vegetation Management Plan.

The Florida Department of Transportation (FDOT) Procedure 850-000-015 Roadway and
Roadside Maintenance requires that “each district shall prepare a comprehensive and balanced
roadside vegetation management plan” and “address soil testing, seeding, soil amendments,
aeration, herbicides, tree trimming, control of invasive species and proper mowing techniques.”
This document was created to fulfill that requirement. The purpose of our plan is to protect and
enhance our vegetative assets, to ensure a safe and aesthetic transportation system for our
patrons.

PURPOSE

1. To efficiently and effectively manage the activities that will achieve and maintain a
healthy roadside landscape and a high level of turf quality.

2. To establish and maintain a safe, aesthetically pleasing and stable roadside along the
District 4 State Highway System.

3. To establish uniformity of maintenance operations throughout District 4.

4. To provide for safe, effective, and efficient use of equipment and personnel in District
4.

GENERAL

Having a comprehensive vegetation management program significantly reduces the cost of
maintaining state highways. When applicable, all maintenance work shall be done in accordance
with the maintenance activity standards as defined by Standard Specifications for Road and
Bridge Construction, as modified or amended (by Special Provisions or other means), Standard
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Plans, the Manual on Uniform Traffic Control Devices, FDOT Loss Prevention Manual, and
AASHTO policies and procedure. Any deviation from these standards must be approved by the
District Maintenance Engineer.

REFERENCES

The following shall be used for reference and guidance when more details about particular
maintenance operations are needed:

e A Guide for Roadside Vegetation Management

e A Guide for Tree, Palm Maintenance for Urban Roadsides and Landscape Areas

e Wildflower Management Program 650-030-001

e Maintenance Rating Program Handbook

e Vegetation Management at Outdoor Advertising Signs 575-070-055

e Roadway and Roadside Maintenance 850-000-15

e Florida Highway Landscape Guide

e Environmental Policy 000-625-001

e Maintenance Handbook “A Guide for Roadside Vegetation Management"

e Standard Specifications for Road and Bridge Construction

e Standard Plans

e Manual on Uniform Traffic Control Devices

e UF IFAS Invasive Plant Management Plans: http://plants.ifas.ufl.edu/invasive-plant-
management-plans/

e Florida Exotic Pest Plant Council Invasive Plant Lists: https://www.fleppc.org/list/list.htm

TURF MANAGEMENT

The District 4 Maintenance Office strives to achieve and maintain the highest quality turf
possible. Well-managed turf can and will lessen the extent and frequency of other maintenance
activities. Shoulder work, ditch cleaning, mowing, pipe cleaning, use of herbicides and other
roadside activities can all be reduced. Well-managed turf will also improve the roadway
aesthetics.

Turf management consists of the activities used to establish and sustain a turf stand at a desired
level of quality. High quality turf is usually the result of correct grass selection for the site
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conditions, proper establishment procedures, and effective cultural practices. Emphasis shall be
placed on soil testing, sodding, soil amendments, fertilization, proper mowing techniques, and
the restricted use of herbicides where special conditions exist.

District 4 will monitor turf areas and remove competing vegetation, exotic or invasive pest
plants, and noxious weeds with priority given to those identified by the Department Office of
Maintenance and remove such vegetation regularly by manual, mechanical, or chemical control
means, as necessary. When selecting herbicides, applicators will pay particular attention to
ensure use of chemicals that will not harm desired turf or wildflower species.

TURF TYPES

Most turf managed by District 4 is used primarily for soil stabilization along roadways. The
binding effect of the below ground roots helps prevent erosion from wind and water. The leaf
blades provide additional soil stabilization and help reduce temperature during periods of
extreme heat.

The primary permanent turfgrasses used by District 4 are Bahia and Common Bermuda.

1. Bahia

Selected as the choice of grasses to be used in construction and by maintenance, two (2)
varieties are used by District 4: Argentina and Pensacola. Bahia grass forms a tough,
course-textured, wear resistant utility turf. Bahia grass is susceptible to damage from
mole crickets. During the summer months Bahia grass grows continuously and forms tall
seed heads. Bahia grass is a low-growing exotic or non-native perennial grass that
spreads slowly by short, below-ground runners called rhizomes. When mowed at its
proper height and frequency, Bahia grass forms a tough, coarse-textured, wear-resistant
utility turf especially well-suited for use along roadways.

e Argentine Bahia grass — forms a dense, low-growing turf, and remains green
longer in winter. It is commonly used around buildings and facilities.

e Pensacola Bahia grass — has a finer leaf texture, and grows taller than the
Argentine variety. It is better at withstanding drought, poor soil, and soil
compaction, making it more suitable for roadside use.

2. Common Bermuda

Selected by maintenance as the choice of grasses to be used within a twenty-five-mile
range of Lake Okeechobee in western Palm Beach County, Bermuda grass grows well in
almost any soil. It tolerates a wide range of pH, and is very salt tolerant. Bermuda grass
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has a high tolerance for herbicides, which are common in this predominantly agricultural
locale. Common Bermuda is an exotic or non-native warm season perennial grass that
forms a low, dense, wear-resistant turf. It spreads primarily by rhizomes and stolons. It
grows best in full sun on sandy soils. Common Bermuda grass has an excellent ability to
recover after drought conditions.

TURF INSTALLATION & MAINTENANCE

All areas of disturbed soil or bare areas are to be reseeded or sodded. These areas may result
from shoulder repair by either mechanical or manual methods, soil aeration, utility systems
work, herbicide application, and numerous other types of activities. Turf maintenance methods
vary depending on site specific site conditions.

SEEDING

Permanent grass seed (Bahia or common Bermuda) and a quick growing temporary grass
(annual rye) will be used in accordance with the Guide for Roadside Vegetation Management.
Other types of fast growing seed may be approved based on a location by location basis.
Contractors must submit for approval by the DME prior to a variance being granted. Rates of
application shall be in accordance with specifications in the Guide for Roadside Vegetation
Management. Seed planters and/or seed drills will be monitored and maintained to ensure
proper calibration of seed to soil placement. Hay mulch will be placed over newly seeded areas
to protect the seed and seedlings from excessive drying and heat.

Seeding at the correct time, using the correct quantity of seed per unit of area, and proper
distribution, covering, and soil preparation. The potential for success is greatest when seeding is
performed under conditions that favor rapid germination and vigorous seedling growth. Seeding
should be performed in warm weather with adequate moisture after seeding to help promote rapid
growth. Seeding should not be performed later than early July for most warm-season grasses. Late
summer seeding may result in germination, but establishment may not have time to occur before
cooler temperatures prevail.

Seed can be sown using a variety of equipment including a broadcast spreader, a culitpacker
seeder, hydroseeder, seed drill, or a slit-seeder. These methods are commonly used by FDOT.
Research and experience have shown that best results are achieved when permanent grass seed
is placed 0.25” to 0.50” below the soil surface with a seed drill, rake or other appropriate
implement. If seed is not placed into the soil, it is usually washed away by surface water runoff
or eaten by birds. When seed is placed too deep into the soil, the growing seedling’s food
reserves may be depleted before the seedling reaches the surface or before it can develop
enough for photosynthesis (food production within the plant) to begin. After seeding, the
planting site should be lightly rolled to ensure firm contact between the seed and soil particles.
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It may be necessary to use an erosion-control material during or after seeding to help protect
the soil from erosion and ensure seed germination.

SODDING

Sodding is the preferred method to establish turfgrass along our facilities. Sodding forms an
established turf soon after planting. In South Florida, sod may be planted year-round. However,
sod should not be planted during very dry weather or when freezing temperatures are expected.
Sod deteriorates very rapidly and must be laid within 48 hours after cutting.

Sodding will be required to restore all disturbed established turf areas within 2 weeks from the
last date an area is disturbed or final grading has been achieved or as approved in writing by the
Engineer. This will include shoulder repair or any other work that involves disturbing the
established turf. Bahia or Common Bermuda sod will be used for all grassing activities as
outlined. Any soil preparatory work needed will be performed as outlined in the Turf
Establishment - Site Preparation section of A Guide for Roadside Vegetation Management.

The preferred method the solid-sodding sod placement method. When the solid-sod placement
method is used, stagger the joints between the blocks of sod perpendicular to the roadway for best
erosion control. The individual blocks should be firmly fitted against adjacent blocks and lightly
tamped or rolled to provide uniform contact with the soil. Placing soil in the joints between the
blocks of sod will help them knit (grow) together. When sod is placed on steep slopes, secure with
wooden stakes or sod staples to prevent it from slipping. Every effort should be made to secure sod
free of cogon grass and other invasive vegetation.

MOWING

Mowing will be the primary method of controlling roadside vegetation in District 4. Mowing will
be performed on a consistent basis to control grasses and undesirable vegetation for safety
reasons, as well as for aesthetics. Mowing standards and procedures shall be strictly adhered to
as outlined in A Guide for Roadside Vegetation Management. Frequency of mowing cycles will
be based on contract requirements or an "as needed" policy and shall be at the discretion of the
Operations Engineer and designated staff. Factors affecting the frequency of cycles are the
following:

1. Safety of motoring public
2. Rural versus urban (urban requiring a higher level of maintenance)

3. Weather conditions (rate of growth will be determined by temperature, length of
daylight, and moisture).
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4. The minimum mowing height of six inches will be maintained for all rural mowing
areas. A lower mowing height may be required for office complexes, sites within
urban limits, and when necessary to control invasive species.

All mowing equipment will be cleaned of all invasive weed seeds, spores and active rhizome at
designated containment areas before use and when departing the State right of way.

When areas that are typically maintained by mechanical means become excessively wet or
flooded, small or hand-held equipment will be used to avoid rutting.

Mowing Frequency
Mowing frequency will be on an as-needed basis or at the direction of the District Maintenance
Engineer and staff. The following factors determine frequency:

e Safety, staff, contractors, integrity of roadside;

e Aesthetics;

e Weather conditions — growth is determined by temperature, hours of
daylight, and moisture;

* Presence of invasive vegetation.

Mowing Height

Maintaining the proper turf height helps establish and maintain a healthy stand of turfgrass.
Mowing height is the height of the turfgrass immediately after mowing. Scalping (mowing too
close to the ground line) is extremely detrimental to turfgrass. When too much leaf area is
removed through mowing, the plant loses its carbohydrate reserves and the ability to replace
those reserves. Removing too much leaf area also stops root growth. Plants that are cut too
close to the ground line are less able to tolerate heat, cold, and drought; more prone to disease;
less able to compete with undesirable vegetation; and more dependent on a carefully
implemented and managed cultural program. Never scalp the turf.

Rural areas: For rural areas the mowing height should be six inches or higher. Plants at this height
can retain enough leaf growth to carry out photosynthesis and adequate food reserves to persist
through stress periods. They also can help abate the erosion of the soil from rain and wind. In
addition, this height range provides a visually pleasing roadside for motorists traveling at highway
speeds.

Urban areas and lawn turfs: A higher standard of maintenance is usually desired for Bold
Landscape sites. A general rule for determining the mowing height and frequency for
moderately to intensively cultivated turf areas is to remove no more than one-third of the blade
height per mowing. Removing more than one-third of the blade height suppresses plant growth
and makes the plant more susceptible to disease and stress. For Bold Landscape sites mowing
height will be 4".
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When clippings are not uniformly distributed behind the mower, large clumps of clippings may
remain on the surface of the grass. These clumps can shade the grass underneath, causing it to die.
Clumps may occur when mowers are set too low for the grass height or when improper fertilization
results in excessive leaf growth. To reduce clumping, set the mowing height so that no more than
1/3 of the leaf portion is removed at one time.

Mowers shall avoid wildflower stands and other desirable vegetation during periods of bloom
until plants have gone to seed. If a contractor mows a wildflower site at the wrong time it will
destroy the stand. The contractor will be required to restore the wildflower site.

SOILS

Turfgrass and other plants depend on soil for nutrients, physical support and moisture. How well
the turfgrass grows in a certain type of soil is determined by the soil’s characteristics. Soil
characteristics include the soil’s composition, texture, structure, fertility, and pH level.

Soil Fertility

Fertility is one of the most important chemical properties of soil. The more nutrients in the soil
the more fertile the soil is and the better it will be able to sustain plant growth. Unless replaced,
the nutrients will decrease over time as they are used by the plants or leached from the soil.
Commercial fertilizers are generally effective and efficient in restoring nutrients to the soil and
maintaining a healthy turf.

Soil pH

Soil pH is the potential level of hydrogen ions. A low pH indicates the soil is acidic; a high pH
indicates the soil is alkaline. Most turfgrasses thrive best in soils with a pH range of 6.5 to 8.0 Soil
pH also dictates the bioavailability of nutrients in the soil to turf.

Soil Testing

Soil analysis will be considered for all areas that do not meet applicable standards for
establishment of healthy turf or vegetation. Adequate representative samples from each
section of roadway will be taken to provide sufficient representation of existing soil
conditions. Soil testing will include pH, organic and nutrient measurements.

Soil Amendments
Soil amendments will be used as necessary to improve existing soil composition. Soil

amendments shall include, but are not limited to:

e Agricultural or dolomitic lime to raise pH levels
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e Soil Sulphur to lower pH levels
e  Muck blanket or composted organic waste to improve organic content
e Fertilizer to improve plant nutrition

Most turfgrasses thrive best in soils with a pH range of 6.5 to 8.0. Applications of lime increase
soil pH (decrease acidity). Acidifying fertilizers, such as those containing ammonium sulfate,
decrease the pH (increase acidity) in areas where it is higher than desired. Applications of sulfur
also reduce soil pH levels. However, such applications have been shown to have only short-term
effects. Test results will be used to determine the amounts of lime or Sulphur necessary to add
per acre to reach the acceptable pH level.

AERATION

Aeration is the process of mechanically loosening or breaking up the compacted soil to allow air,
water, and nutrients to penetrate and thus to improve growing conditions. It is often performed
through coring, slicing, or spiking of the soil. Use of soil aeration is rare in District 4, due to the
sandy soils commonly found in the district. Potential use of soil aeration would likely only be in
the District’s northern counties. This operation is necessary where severe compaction has
occurred due to heavy traffic, topsoil erosion, or continued close mowing. Soils may require
aeration in high clay soils, compacted soils, and rock soils. Soils of a loose, sandy nature usually
will not require aeration.

Aeration improves water, oxygen and nutrient penetration into the root zone of the turf.
Additional benefits include:

e Improved wetting of dry soils
* Increased root strength
* Increased shoot growth

* Improved response to fertilizers

PEST MANAGEMENT

The most common insect pests encountered in managing turf are red fire ants and mole crickets.
Red Imported Fire Ants (RIFA) commonly infest roadside turf. The large mounds of soil they
excavate look unsightly, disturb the roots of the turfgrass, and may smother and damage the
grass. In addition, RIFA inflict painful bites when disturbed. If only a few nests are present in an
area, insecticide should be used to spot-treat around the openings of the individual nests. If a
general area is infested, a broadcast treatment may be necessary. For more information on RIFA,
refer to_http://edis.ifas.ufl.edu/document |h059.
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Mole crickets feed on the roots of turfgrass and their burrowing also uproots plants and allows the
soil to dry out. Newly seeded turf can be seriously damaged by only a few mole crickets. Areas
infested with mole crickets should be treated as soon as possible after the damage is noticed.
Bahiagrass is particularly impacted by mole crickets. For more information on mole crickets, refer to
http://edis.ifas.ufl.edu/document [h039.

FERTILIZATION

Fertilization shall be used to establish new sod or seed after soil testing to determine the type of
fertilizer required. Proper fertilization is a primary determinant of turfgrass persistence and
quality. It is also one of the least time consuming and least costly components of a complete turf
management program and should be a primary tool in roadside vegetation management.
Properly fertilized grass makes more efficient use of water. A thick turf with dense root system
helps slow water movement and keeps it in the root zone. Grass which is properly fertilized
develops a deep root system which is very important under roadside conditions.

The need for fertilizer depends on the turfgrass species. Certain species, such as Bahiagrass have
relatively low requirements, while others like Bermudagrass grow best with higher rates of
nutrients. For newly seeded sites, research has shown that fertilizer should be applied
approximately five weeks after the seed has germinated. Excessive fertilization may cause
chemical burning or overstimulation of top growth to the detriment of the rest of the plant. The
application of fertilizer to areas of established turf should be based on an evaluation of the turf
quality and should take place only when a need has been identified.

In accordance with the FDOT Statewide Stormwater Management Plan (SSMP) Section 3.6, and
Procedure 850-000-015, District 4 will limit use of fertilizers to initial periods of seeding and/or
turf and vegetation establishment to initiate growth and reduce potential erosion unless
otherwise directed by the District Landscape Architect.

Application of all fertilizers used within state right of way will be documented using FDOT form
number 850-000-26 located in the Department forms library and copies will be retained for
review.

All personnel applying fertilizer will be trained through the Green Industry (GI) Best
Management Practices (BMP) Program. All contractors and/or permittees who contract the
application of fertilizer shall ensure and verify they use licensed commercial applicators who
have been trained through the Green Industry BMP Program, and have obtained a limited
certification for urban landscape commercial fertilizer application under section 482.1562, F.S.
with a current copy of the license on file.
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Fertilizer applications, if any, will be conducted in accordance with all department procedures
and guidance, including the SSMP. Reference SSMP 3.6.3 for guidelines on fertilizer application,
storage and handling methods, cleaning of equipment, and container disposal.

To reduce the amount of fertilizer needed, nurse crops (such as clover) and/or soil aeration may
be used (reference SSMP 3.6.5). A muck blanket or other acceptable organic materials will be
used to increase organic levels in existing soils. Fertilizer or other approved material will be used
to increase nutrient levels in the soil.

Fertilization activities for all Trees, Palms, Shrubs and Groundcovers will be completed in
accordance with the District Landscape Maintenance Plan and in coordination with the District
Landscape Architect, as incorrect fertilization practices have been proven to be harmful to trees
and palms.

HERBICIDES

The use of high volume broadcast application of herbicides is prohibited and has been
discontinued in District 4. Herbicides should only be considered for use on vegetation which
cannot be controlled by mechanical methods. The use of herbicides is allowed around
obstructions only when the cost of controlling by other means is prohibitive. The use of
herbicides will be restricted to localized treatment of vegetation control around obstructions
such as guard rails, signs, mitered ends, curb edging, grass encroachment on the pavement, and
other areas where mechanical methods are not applicable. This work will be done only with
handgun or back pack equipment. The limited use of broadcast applications shall be considered
for control of certain noxious species. This work shall be performed only with the approval from
the Office of Maintenance. It is the intent of this plan to assist the maintenance units in their
everyday endeavor to accomplish the goals set forth by the Department. Only through the
unified effort of all concerned will this happen. Use of non-chemical control methods are
encouraged and preferred to reduce the environmental impact caused from chemical
applications.

When herbicides are used to control non-desirable vegetation growing on fence lines adjacent
to department roadways, the dead vegetation will be removed within 7 days of the application.
No fence will have more than one third of its surface area between any two poles covered in any
vegetation—dead or living. Additionally, when herbicide is used on MSE walls and slope
pavement, the dead vegetation will be removed within 10 days of successful application.
(Successful application means that the plants treated are dead.)
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When chemical wiping treatments are used, chemicals will not be allowed to drip onto turf
when equipment is moving or stopped. Some areas receiving herbicide-wiping treatments may
require two applications due to vegetation species or density. Second applications, when
determined necessary by the Engineer, will be applied in the opposite direction and within the
same day as the initial treatment.

Where herbicide root control fabric is used, a long-term root control fabric system containing
time-release nodules consisting of 18.9% active ingredient of trifluralin (a, a, a-triflioro-2, 6-
dinitro-N, N-dipropyl-p-toluidine) and 81.1% inert ingredients consisting of spunbonded
polypropylene, polyethylene, and carbon black will be used. The root control fabric will be
placed vertically in the trench, attached in place, and back-filled with dirt so that the top of the
fabric barrier is equal to the top level of the surrounding area. The width of the fabric will be
20 inches unless otherwise approved by the Engineer.

When basal bark application is needed herbicide will be applied directly to the bark around the
circumference of each stem/tree up to 16 inches above the ground using an herbicide solution
formulated with penetrating oil. The sprayers and spray guns will have chemical resistant seals
for the herbicides and carriers being used.

Where frill and girdle application is needed, downward cuts will be made into the tree’s bark
and cambium layer completely around the circumference of the tree with no more than three-
inch intervals between cut edges. Large trees with a circumference greater than 12 inches
require continuous cuts (girdle). A backpack or handheld sprayer will be used to apply herbicide
to each cut until the exposed area is thoroughly wet.

When treating stumps, spray or paint herbicide onto the cut surface within 15 minutes of cutting
and removing large trees and brush. Cut surfaces will be free of dirt and sawdust and as level as
possible to minimize runoff.

All personnel and contractors applying pesticides or herbicides require proper certification and
licensing from the Florida Department of Agriculture and Consumer Services (FDACS).
Applicators will hold a current license or work directly under a currently licensed applicator.
Licenses are required to include the categories of: core curriculum, right of way and aquatic.
Daily logs (Herbicide Application Log, Form No. 850-000-15) and reports of herbicide
applications will be kept and will include items as listed under SSMP 3.6.2. Reference SSMP 3.6.3
and 3.6.4 for guidelines on herbicide application, storage and handling methods, cleaning of
equipment, and container disposal.

In designated areas remove and dispose of dead plant material flush with the ground or
pavement in accordance with the herbicide manufacturer’s recommendations or when the plant
material is dead.
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With the approval of the District Engineer or designee, dead plant material may be shredded and
distributed evenly in designated areas. Material used must be 100% free of invasive weed
species.

Herbicide Application Log

The Roadway and Roadside Maintenance Procedure section 3.5 states: “a daily Herbicide
Application log (form No. 850-000-15) shall be required for any herbicide application.” In order
to conform to the requirement in a consistent manner, District 4 provides training to staff on
how to perform quality control reviews to ensure all logs are completed accurately, completely,
and uniformly for all herbicide application performed by in-house or contract forces.

The following are some of the guidelines provided:

e WHO?
o Form to be filled out/signed by applicator
o Form to be initialed by the License Holder
o Form to be Quality Checked by DOT Project Manager

e WHAT?
o Used for all Herbicide application on the State Right of Way
e WHEN?

o Should be completed Daily when spraying
o Should be submitted to the DOT Project Manager monthly whenever MMS
activity 494 is used
e WHERE?
o Official Record to be kept on file at Ops Centers or District Office (only for District
administered contracts)
e Was the Correct Form Version Used, Form Header information not cut off?
e Is All information legible?
e [sthe Applicator’s Name Printed and Signed?
e Does the Applicator have a Valid License Holder? Go to the following to confirm:
http://ceupublicsearch.freshfromflorida.com/PersonSearch.asp
e Product Type, acreage treated, gallons applied, location, wind speed, Tank Mix System or
Calibration System need to be filled out and information checked for validity
e Wind speed should be checked to ensure it is being reported hourly.
e Sample form included in Appendix A of this Plan

Herbicide Log Review Process

Herbicide logs will be submitted to and reviewed by a single designated person at each
Operations Center for all work performed by in-house forces and contracts managed by the
Operations Center. Contracts managed by the District Office will report through the assigned
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Project Manager. Logs will be examined and deficiencies found will be noted and returned to
contract manager for correction by the contractor. The reviewer will ensure that the applicator
has or is supervised by someone with the proper FDAC pesticide license, as determined by
contract and 850-000-15. Types of herbicides used will be checked to ensure no FDOT prohibited
herbicide is being used in the ROW. Herbicide logs will be turned in for review at a minimum
monthly schedule.

CONTROL OF INVASIVE SPECIES

Each Operation Center will develop a plan to control invasive species and quantify the removal
of acreage within their assigned areas. The removal acreage shall be reported annually to the
District Landscape Architecture Unit. The plan should include the method and product to use to
accomplish this task. This plan may identify the most cost-effective herbicide to reach the
desired level of quality.

The list of target species shall include, but are not limited to, the following. Please see the State
Office of Maintenance (OOM) web site (http://www.fdot.gov/maintenance/invasivesinfo.shtm)
for the most current list.

=

Cogongrass (Imperata cylindrica)

Tropical soda apple (Solanum viarum)

Brazilian pepper (Schinus terebinthifolius)

Australian pine (Casuarina equisetifolia)

Melaleuca (Melaleuca quinquenervia)

Hydrilla (Hydrilla verticillata)

Hyacinth (Eichhornia crassipes)

Climbing fern (Lygodium japonicum and/or microphyllum)
. Air-potato (Dioscorea bulbifera)

10. Kudzu (Pueraria montana)

11. Torpedo grass (Panicum repens)

12. Waterlettuce (Pistia strtiotes)

13. Alligator weed (Alternanthera philoxeroides)

14. Castor bean (Ricinus communis)

15. Chinese Tallow tree (Sapium sebiferum / Triadeca sebifera)

©oNOUAWN

Each maintenance unit shall document and maintain in writing the location of Cogongrass and
Tropical Soda Apple sites, to include Global Positioning System (GPS) location data, the total
amount of area infested at each site, date, and type (method used) of last treatment (to include
percent of active ingredient).
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AQUATIC MANAGEMENT

District 4’s control of invasive aquatic weeds is intended to provide both an aesthetic and
ecological benefit to the District’s natural and man-made water bodies. Control of aquatic
invasives helps reduce water volume attenuation, pipe obstruction and release of excessive
nutrients.

e Attenuation - Stormwater facilities (SWFs) are designed to hold or carry certain volumes
of water to prevent flooding. Aquatic invasives can accumulate quickly if not managed.
Over time excessive vegetation can consume capacity within the system. The volume
reduction will happen slowly, but it will happen. During a heavy rain, accumulated
detritus could be washed downstream, causing flooding by blocking weirs or pipes,
and/or water quality problems by discharging plant and sediment debris to lagoon,
Intracoastal Waterway, estuary, ponds, rivers or streams.

e Obstructions - Aquatic vegetation that is allowed to propagate can accumulate quickly if
not monitored. Both living and dead vegetation can accumulate within our drainage
systems creating blockages, increased opportunity for sediment accumulation and
reduced capacity. If vegetation is treated with herbicide, the dead vegetation must be
removed or it will cause blockages in systems.

e Excessive Nutrients - The Indian River Lagoon and St Lucie River and Estuary have Basin
Management Action Plans to reduce nutrients because excess nutrients cause poor
water quality, fish kills and algal blooms. Live plants hold nutrients. Dead plants release
nutrients. Removing vegetation before it dies and removing dead vegetation before it
decomposes keeps unwanted nutrients from being released.

Each waterbody, and each aquatic weed infestation, has unique characteristics. By keeping
invasive plants at low levels, it is possible to schedule management efforts around fish spawning
seasons, waterfow! or wildlife migrations and nesting patterns, manatee foraging needs, special
recreational events such as bass tournaments, and even weather patterns. When a waterbody is
well-maintained, flexibility exists to introduce new and innovative control strategies which will
further reduce the use of herbicides. This ‘maintenance control’ is the preferred method of
managing invasive species.

In the case of aquatic vegetation such as hydrilla, water-hyacinth and water-lettuce maintenance
control refers to not allowing our bodies of water to become overrun with noxious aquatic
weeds. Letting aquatic weeds take over may not only render that water body virtually unusable
establishing desirable native plants but also adversely affect fish and wildlife populations,
interfere with drainage systems, flood control, irrigation, and potable water uses. In Florida
water hyacinth populations can double every 7-14 days, outcompeting and displacing native
plants, adversely impacting both fish and wildlife habitats. Water hyacinth infestations also

Page | 14



interfere with the nesting and feeding habits of the endangered Everglades snail kite, and in
extreme cases can push over or uproot emergent vegetation in which kites build their nests.
Additionally, some aquatic plants can build up to levels that provide habitat for disease carriers
such as some species of mosquitoes.

The organic material deposited in water bodies by aquatic weeds also has another impact.
Organic material in water decomposes, or rots, just as it does on land. This process consumes
dissolved oxygen. When combined with other factors which naturally reduce the oxygen
content of water (warm temperatures, cloudy days, and heavy rains), oxygen levels can be
reduced to the point that fish become stressed and can die in large numbers. This is referred to
as a “fish kill.” Maintaining invasive aquatic weeds at low levels reduces large scale mechanical
removal and chemical treatment efforts that can have sudden impacts on oxygen levels. It is
also easier for aquatic plant managers to control small infestations of weeds allowing for more
routine mechanical removal efforts in place of excessive chemical applications. Under these
conditions there is less likelihood that nearby beneficial aquatic plants will be adversely affected.

Water hyacinth and other invasive plants left unmanaged, or controlled only on a "crisis" basis,
accelerate the transformation of a lake into a marsh. Research at the University of Florida (Joyce,
1985) has shown that water hyacinth can add up to four times the organic sediment to
waterbodies when managed on a "crisis" basis than when managed on a continuous and routine
basis.

Aquatic invasives as well as other vegetation encroaching along or within water bodies such as
ponds, canals, and ditches will be removed on a regular basis no less frequently than every 2
years or as needed to maintain these facilities functioning as intended as per their design. These
maintenance efforts will include addressing accumulated debris and soil to ensure cross-sections
and capacity of each facility is maintained per its approved design.

Proactive, consistent maintenance is imperative to avoid the serious problems that allow many
aquatic weeds to become serious problems in Florida's semi-tropical, shallow, nutrient rich
waters. Maintenance control is a consistent and active approach intended avoid crisis
management of these or other health and safety dangers to the public.

NPDES IMPACTS AND TIME FRAMES

Control of invasive species also impacts compliance with the National Pollution Discharge
Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) permits.
Management of affected areas are required to meet compliance with the NPDES MS4 permits as
specified in the FDOT Statewide Stormwater Management Program. Corrective actions include
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but are not limited to removing obstructions and nuisance vegetation in and around water
control structures, removing of sediment and debris from surface water or storm water
management basins, scarifying retention basins and in swales, back flushing filtration systems or
replacing clogged filter sand/filter fabric with new filter sand/filter fabric, maintaining the
integrity of control and conveyance structures, ditch block reconstruction, erosion stabilization,
maintaining proper vegetative cover, and maintaining the pond fence and gate. Work identified
as NPDES Corrective Actions will be addressed and completed within 45 days of issuance of
notification.

WILDFLOWERS

In accordance with the Wildflower Management Program Procedure 650-030-001, District 4 has
identified and designated wildflower areas. Areas will be managed to minimize the effects of
routine roadside maintenance activities. The District Wildflower Coordinator (DWC), in
coordination with the District Maintenance Engineer, will ensure that mowing frequencies for
identified Wildflower Areas are included in maintenance contractor documents. Mowing
frequencies will be coordinated with each Operation Center for each wildflower area.
Designated Wildflower Areas shall be identified and marked with permanent signs in accordance
with Department standards and procedures. These areas will be evaluated annually by the DWC,
to develop and improve this Vegetation Management Plan.

Areas identified as wildflower sites will not be mowed, treated with any incompatible herbicides,
or otherwise disturbed during their growing, blooming, and seed-ripening seasons. Areas
designated as wildflower sites will not be allowed to develop to the extent that they pose a
safety hazard.

Below is a list of the currently designated/established wildflower areas within the District. The
list will be updated annually with the update of this plan:

I75 @ MM 44 Snake Road Interchange, Broward County

I75 @ MM 30 near Recreational Area, Broward County

I75 @ MM 29.5 near Rest Area, Broward County

SR7@ MM 11.5 Median near 120% Street, Palm Beach County

195 @ MM 27, SR704/0Okeechobee Blvd. Interchange, Palm Beach County
195 @ MM 45, N of SR706, Palm Beach County

195 @ MM 16, Martin County

195 From MP 106 to MP 110, Martin County

The DWC will monitor and monthly provide updates to the Operations Centers regarding
progress of the wildflower areas and when mowing cycles might be expected to commence.
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When it is time to mow the wildflowers, the DO NOT MOW signs will be bagged or removed
before mowing begins.

TREE MAINTENANCE

“Trimming” and “pruning” are different activities that require a different level of expertise.
Trimming is done primarily for hedges, shrubs and brush; whereas pruning is for trees and
palms. Shrub and brush trimming activities will be planned to achieve compliance with standards
set forth in the MRP Handbook, and can typically be accomplished by un-licensed maintenance
personnel.

Tree Maintenance activities for all Trees, Palms, Shrubs and Groundcovers will be completed in
accordance with the District Landscape Maintenance Plan and in coordination with the District
Landscape Architect, as incorrect tree maintenance practices have been proven to be harmful to
trees and palms.

Dead trees can pose significant hazards to the traveling public. The weakened root structures of
dead/dying trees may cause the trees to become uprooted and fall into travel ways, or onto
fence. These uprooted trees may fall onto otherwise healthy living trees causing a domino effect
of damage. Dead/dying trees may have branches which are weakened and subject to being
blown off and into travel ways during South Florida’s hurricanes and even during severe storms
which occur outside of the hurricane season window. When dead or dying trees are within a
distance that could violate a clear zone, impact a fenceline or present a hazard or impediment to
a travel way (pedestrian, automobile or other) they will be removed within 24 hours of
discovery. Dead or dying trees that fall outside of the zone of immediate threat to travel ways
will be removed within two weeks (14 calendar days) of discovery.

Trimming large brush will be accomplished with suitable equipment to provide an aesthetically
pleasing cut. Boom mowers with rotary or flail cutting heads shall not be used for tree trimming or
brush control. At no time shall boom mower cutting heads be operated higher than twelve inches
above ground level.

Pruning

Pruning of trees and palms requires the supervision of a Certified Arborist and must be
completed in accordance with ANSI A300. Different types of trees and palms requires different
methods of pruning. For guidance, Department personnel and Contractors should coordinate
with the District 4 Landscape Architecture Unit.

The main reasons for pruning trees include safety and health. Pruning for safety involves
removing branches that could fall and cause injury or property damage, trimming branches that
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interfere with lines of sight on streets or driveways, and removing branches that grow into utility

lines.

Pruning for health involves removing diseased or insect-infested wood, thinning the crown to

increase airflow and reduce some pest problems, and removing crossing and rubbing branches.
Pruning can best be used to encourage trees to develop a strong structure and reduce the likelihood
of damage during severe weather. Removing broken or damaged limbs encourages wound closure.
To maintain the health of the pruned trees and palms, the pruning equipment will be properly
cleaned between each tree and palm as specified by ANSI A300.

The following are pruning techniques used:

Cleaning — removes dead, dying, diseased, damaged, rubbing, broken, and out of place
branches. This pruning technique is most commonly practiced on mature trees because it
improves their value, appearance, health, and reduces risk.

Thinning — has been the conventional method to minimize damage caused by storm winds.
Thinning removes lateral and parallel branches, especially from the end portion of limbs. It
allows the wind to pass through the canopy and improve durability in a storm. Proper
thinning retains crown shape and size and should provide an even distribution of foliage
throughout the crown.

Reduction — the selective removal of branches and stems to decrease the height and/or
the spread of a tree. This technique is used to minimize risk of failure, to reduce height or
spread, to clear vegetation from buildings or other structures, and improve the
appearance of the tree.

Raising — is the selective removal of branches to provide vertical clearance. Crown raising
shortens or removes lower branches of a tree to provide clearance for buildings, signs,
vehicles and pedestrians. When raising, the desired clearance must be specified.

Structural — is the removal of live branches to influence the orientation, spacing, growth
rate, and strength of attachment and ultimate size of branches. Structural pruning is used
on young and medium-age trees to help engineer a sustainable trunk and branch
arrangement.

Pollarding — is a training system that involves maintaining a tree at a specified
height by annual pruning to a single point on main branches. Once begun, it is
essential that pollarding continue. Pollarding is not topping and will only be
used on Crape Myrtle tree.

No topping, lions-tailing, flush cuts, hat racking will be allowed

When removing a live branch at its point of origin on the trunk or from a
parent branch the final pruning cut will be made in branch tissue just outside
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the branch bark ridge (bbr) and collar. No stubs will be left. Do not make flush
cuts.

e When removing a dead branch, the final cut will be made outside the collar of
the living wood tissue. If the collar has grown out along the dead branch stub,
only the dead stub will be removed; the living collar will remain intact and
uninjured regardless of its length.

e Pruning cuts will be smooth and clean, leaving the bark at the edge of the cut firmly
attached to the wood.

e Only sharp pruning tools will be used to ensure cuts will not leave jagged, rough, or torn
bark around cuts.

For more detail about these techniques review Best Management Practices: Tree Pruning from
the International Society of Arboriculture, ANSI 300, Part 1, An lllustrated Guide to Pruning 2nd
Edition by Dr. Ed Gilman.

Boom mowers with rotary or flail cutting heads will not be used for tree pruning/trimming or
brush control. At no time shall boom mower cutting heads be operated higher than 12" about
the ground level

oo a2 /2015

Morteza Alian, P.E
District Maintenance Engineer
District 4
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APPENDIX A

HERBICIDE APPLICATION LOG



STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

FORM 850-000-15

HERBICIDE APPLICATION LOG MAINTENANCE
01/13
Name/Signature of
Date applicator License #
Name of license holder responsible License holder approval
Contract number Company name
Location of the herbicide mixing and loading area
Description of application equipment used (include DOT no.)
Trade name of Active
herbicide Ingredient Formulation Manufacturer
Trade name of Active
herbicide Ingredient Formulation Manufacturer
Trade name of Active
herbicide Ingredient Formulation Manufacturer
List adjuvants used (if applicable) and rate
Percent of active ingredient applied per acre/gallon
Amount of product applied per acre
Total acreage treated Total gallons of solution applied
List target species or roadway structures/facilities treated
County Section No. SR No.
From/To or GPS Location
Time(s) of application
Average hourly wind speed and direction
Time Speed Direction Speed Direction Time Speed Direction
Nozzle type

Application angle (0 to 30 Downward - 31 to 90 Outward - 91 to 180 Upward)

TANK MIX SYSTEM

Total gallons per minuite collected
Speed __ Spray swath
Gallons per acre of solutuion
Tank size_____ Tip size

Pressure __

Amount of water in tank

Amount of herbicide per tank

Acres to be treated per tank

CALIBRATION

INJECTION SYSTEM

Spray swath

Distance calibration no.

Pump no.

Tube size

Pump calibration no.

Ounces collected
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APPENDIX B

(Reference: https://www.fdot.gov/maintenance/invasivespecies.shtm)




1. Cogongrass
(Imperata cylindrica)

Cogongrass is a perennial grass that varies greatly in
appearance. The leaves appear light green, with older leaves
becoming orange-brown in color. In areas with killing frosts,
the leaves will turn light brown during winter months and
present a substantial fire hazard.
® Cogongrass grows in loose to compact bunches, each
‘bunch’ containing several leaves arising from a
central area along a rhizome. The leaves originate
directly from ground level and range from one to
four feet in length. Each leaf is 1/2 to 3/4 of an inch
wide with a prominent, off-center, white mid-rib.
® Seed production predominately occurs in the spring,
with long, fluffy-white seedheads. Mowing, burning
or fertilization can also induce sporadic seedhead
formation.
® Rhizomes are responsible for the survival and short-
distance spread of cogongrass. Established stands
may produce over 3 tons of rhizomes per acre. The
specialized anatomy of the rhizome allows for water
conservation. The rhizome can also penetrate to a
depth of 4 feet in the soil, although the majority of
rhizomes remain in the top 6 inches.
MANAGEMENT:
® |n the Southeastern United States, state
governments have various eradication efforts in
place, and deliberate propagation is prohibited by
some authorities. Control is typically by the use of
herbicides. Currently, the most effective herbicides
used to control growth are glyphosate and imazapyr.
Burnoff is seldom successful since the grass burns at
a high temperature causing heat damage to trees
which would ordinarily be undamaged by a
controlled burn and recovers from a burn quickly.
Quarantine and extermination of this plant is
especially difficult because cogongrass establishes
root systems as deep as four feet, and regrowth can
be triggered by rhizome segments as small as one
inch.




2. Tropical soda apple
(Solanum viarum)

Tropical soda apple is a perennial weed that is a serious
problem in many perennial grass pastures of Florida and
throughout the southeastern United States. Tropical soda
apple (TSA) is unpalatable to livestock and can infest a
pasture or native area in 1-2 years resulting in loss of forage
production and lower stocking rate. TSA also reduces
biodiversity in natural areas, ditch banks, and roadsides by
displacing native vegetation.
® At maturity, TSA is from 3 to 6 ft tall. Stems, leaves,
flower-stalks, and calyxes have broad-based white
to yellowish prickles. Leaves are pubescent (contain
hairs), 4 to 8 in long and 2 to 6 in wide, and are
moderately to deeply divided into broad pointed
lobes. The fruit is globular, about 1 in diameter and
yellow when mature. The immature fruit is green
with white mottling like a watermelon and serves as
a distinguishing characteristic.
® Though TSA is an indeterminate plant, flowering and
fruit production in Florida is concentrated from
September through May. Throughout the year, this
plant will have immature and mature fruit present
that ensures large numbers of viable seeds.
Seedling emergence in south Florida primarily
occurs from August through March. The plant has an
extensive root system which will extend 3 to 6 ft
horizontally from the crown of the plant.

MANAGEMENT:
®» TSA Management practices in Florida pastures
primarily involve herbicide applications and mowing
which provide temporary weed suppression.




3. Brazilian pepper
(Schinus terebinthifolius)

Brazilian pepper is a shrub or small tree that reaches over 30
feet in height, typically with a short trunk hidden in a thicket
of branches. Some trees can live over 30 years. Leaves are
alternately arranged with 1-2inch long, elliptic, finely toothed
leaflets. The leaves are reddish, often possessing a reddish
mid-rib. Flower clusters are white, 2-3 inches long with male
and female flowers that look very similar. The glossy fruits
are borne in clusters that are initially green, becoming bright
red when ripe. Seeds are dark brown and 0.3 mm in
diameter. Flowering occurs from September through
November and fruits are usually mature by December.

MANAGEMENT:
®» \When utilizing mechanical methods, the entire
plant, particularly the root system, should be
removed. Roots "4 inch in diameter and larger are
able to re-sprout and produce new plants.
®» CHEMICAL CONTROL
®» Soil residual - beneficial for long-term
control but can pose problems to non-
target species.
® Foliar Herbicide Application - Foliar
applications can also be very effective, but
thorough coverage is essential. Due to their
large size and often-inaccessible habitat,
these types of applications are limited in
scope. However, foliar treatments are very
good on seedlings.
®» Basal Bark/Cut Stump Treatments -
Brazilian pepper-trees can be effectively
controlled by cutting and treating the
stumps with herbicide. The trunk should be
cut as close to the ground as possible.
Within 5 minutes, a herbicide containing
glyphosate or triclopyr should be applied as
carefully as possible to the thin layer of
living tissue, called the cambium, which is
just inside the bark of the stump The best
time to cut Brazilian pepper-trees is when
they are not fruiting, because seeds
contained in the fruits have the capability
of producing new Brazilian pepper-trees.
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4. Australian pine
(Casuarina equisetifolia)

In Florida, Australian pine occurs predominantly south of Orlando.
The fast growth, prolific seeding and thick litter accumulation of
Australian pine impedes the establishment of native plant species
and their associated herbivores, disrupting natural processes.
Australian pine readily establishes on sandy shores which leads to
increased beach erosion and interference with the nesting of
endangered sea turtles and crocodiles. The foliage occurs as
branchlets that are slender and jointed, producing short segments
or nodes. The segmented branchlets are angular with longitudinal
ridges separated by furrows containing stomata. The branchlet
furrows are usually filled with dense hairs.
MECHANICAL CONTROL
®»  Feller-bunchers, commonly used in commercial forest
harvesting, are machinery heads that grasp, cut, and stack
trees.
®  Forestry mowers or mulching heads attach to excavators
(also called track-hoes) or four-wheeled loaders and mow
trees to the ground.
HERBICIDAL CONTROL
®  Foliar herbicide application. Herbicide is diluted in water
and applied to the leaves of target plants with aerial or
ground equipment.
®»  Soil herbicide application can be used to control dense
populations of seedlings and/or saplings.
®»  Basal bark herbicide application uses herbicide product
that diluted in a commercial penetrating oil applied
directly to the bark around the circumference of each
trunk up to 15 inches above the ground (depending on
label instructions). The herbicide must be in an oil-soluble
formula (emulsifiable concentrate) used on trees with a
diameter of six inches or less.
®  Stump application of herbicide. After felling, a solution of
herbicide product is applied to the surface of the stump.
®  Frill or girdle herbicide application. A continuous cut
(girdle) or individual cuts (frill) with no more than 3-inches
between cut edges is made into the cambium (living tissue)
completely around the circumference of the tree. Do not
make multiple cuts directly above or below each other
because this will inhibit movement of the herbicide.
Incisions should be angled downward to form a reservoir
that will help hold herbicide and deep enough to penetrate
into the cambium layer. Herbicide is applied to each cut
until the exposed area is thoroughly wet.
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5. Melaleuca
(Melaleuca quinquenervia)

Melaleuca is a hardy, fast-growing tree imported from Australia
and has papery white bark resembling the white birch. Melaleuca
readily invades canal banks, buffer zones between pinelands and
cypress areas, and uninterrupted sawgrass prairies. It is easily
recognized by its white, spongy flaking bark, lanceolate,
longitudinally, parallel-veined leaves, and clusters of woody seed
capsules along the stems.
MECHANICAL CONTROL
® Mechanical removal using heavy equipment is not
appropriate in most natural areas because of
disturbances to soils and non-target vegetation. However,
this method of control can be applied along canal and
utility rights-of-way and other similar areas adjacent to
infested wetlands. Stumps left after any mechanical
operation would require a herbicide application to
prevent root sprouts and re-growth from cut surfaces.
HERBICIDAL CONTROL
® Exotic woody vegetation is most commonly managed by
herbicide application. There are various methods by
which herbicides can be applied to woody exotic pest
plants. These are: basal bark, foliar, frill or girdle (hack-
and-squirt). Labor intensive, manual herbicide
applications to individual "outlier" trees and small tree
groups continue to be the primary melaleuca control
method throughout south Florida.
®» Ground Application: There are several methods by
which herbicides can be safely applied for the
management of invasive plants. To date, the "girdle"
application technique of applying herbicide to
cambium exposed around a tree's entire
circumference, and the cut stump application have
been the method of choice with the U.S. National
Park Service in Everglades National Park, the U.S. Fish
and Wildlife Service in the Arthur R. Marshall
Loxahatchee National Wildlife Refuge and the
SFWMD in the Everglades Water Conservation Areas
and Lake Okeechobee, as well as many other
resource management initiatives in the region.
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6. Hydrilla
(Hydrilla verticillata)

As an invasive species in Florida, Hydrilla has become the most
serious aquatic weed problem for Florida and most of the U.S.
Because it was such a threat as an invasive species, restrictions
were placed to allow only a single type of chemical, fluridone, to
be used as a herbicide. This was done to prevent the evolution of
multiple mutants, and resulted in fluridone resistant Hydrilla. "As
Hydrilla spread rapidly to lakes across the southern United States
in the past, the expansion of resistant biotypes is likely to pose
significant environmental challenges in the future.”
® The stems grow up to 1-2m long. The |eaves are arranged
in whorls of two to eight around the stem, each leaf 5—
20 mm long and 0.7-2 mm broad, with serrations or
small spines along the leaf margins; the leaf midrib is
often reddish when fresh. It is monoecious (sometimes
dioecious), with male and female flowers produced
separately on a single plant; the flowers are small, with
three sepals and three petals, the petals 3-5 mm long,
transparent with red streaks. It reproduces primarily
vegetatively by fragmentation and by rhizomes and
turions (overwintering), and flowers are rarely
seen [AMIBI6l They have air spaces to keep them upright.
Hydrilla has a high resistance to salinity compared to
many other freshwater associated aquatic plants.
MANAGEMENT:
® Hydrilla can be controlled by herbicides, as well as grass
carp,23 itself an invasive species in North America.
Insects used as biological pest control for this plant
include weevils of the genus Bagous and the Asian
hydrilla_leaf-mining fly (Hydrellia pakistanae).23l Tubers
pose a problem as they can lie dormant for a number of

years, making it even more difficult to remove from
waterways and estuaries. Hydrilla holds the advantage in
that in can spread efficiently through both tubers and
turions
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7. Hyacinth
(Eichhornia crassipes)

Water hyacinth has been widely introduced in North America,
Europe, Asia, Australia, Africa and New Zealand. In many areas it
has become an important and pernicious invasive species. Water
hyacinth is a free-floating perennial aquatic plant (or hydrophyte)
native to tropical and sub-tropical South America. With broad,
thick, glossy, ovate leaves, water hyacinth may rise above the
surface of the water as much as 1 meter in height. The leaves are
10-20 cm across on a stem which is floating by means of buoyant
bulb like nodules at its base above the water surface. They have
long, spongy and bulbous stalks. The feathery, freely hanging roots
are purple-black. An erect stalk supports a single spike of 8—15
conspicuously attractive flowers, mostly lavender to pink in colour
with six petals. When not in bloom, water hyacinth may be
mistaken for frog's-bit (Limnobium_spongia) or Amazon frogbit
(Limnobium_laevigatum). The water hyacinth was introduced in
1884 at the World's Fair in New Orleans. The plants had been
given away as a gift by a group of visiting Japanese. Soon after, the
water hyacinth was choking rivers, killing fish and stopping
shipping in Louisiana, and an estimated 50 kg/m? choked Florida's
waterways.
MANAGEMENT:
® As chemical and mechanical removal is often too
expensive, polluting, and ineffective, researchers have
turned to biological control agents to deal with water
hyacinth. The effort began in the 1970s when USDA
researchers released three species of weevil known to
feed on water hyacinth into the United States,
Neochetina bruchi, N. eichhorniae, and the water
hyacinth borer Sameodes albiguttalis.

MECHANICAL CONTROL
® Physical control is performed by land-based machines
such as bucket cranes, draglines, or boom or by water
based machinery such as aquatic weed harvester,
dredges, or vegetation shredder. Mechanical removal is
seen as the best short-term solution to the proliferation
of the plant.

HERBICIDAL CONTROL
® Chemical control is the least used out of the three
controls of water hyacinth, because of its long-term
effects on the environment and human health.

-
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8. Climbing fern
(Lygodium japonicum and/or microphyllum)

Lygodium japonicum, or Japanese Climbing Fern (JCF), is an
adventive species that was introduced into Florida as an
ornamental plant in the 1930’s. In Florida it is currently found in
the north and western areas of the state, but is quickly spreading
and has been found as far south as Broward and Collier counties.
Lygodiaceae includes many plants such as Japanese climbing fern,
Lygodium japonicum, and old world climbing fern, Lygodium
microphyllum. It is often confused because of the close similarities
between the species but is easily distinguished by differing leaf
characteristics. Old world climbing fern has unlobed leaflets that
are glabrous (smooth, not hairy) below. Japanese climbing fern is a
perennial vine-type fern, reaching up to 90 feet in length. Its
leaves are lacy and finely divided, arranged opposite on the vine.
The vines are green to orange to black and wiry, often infesting
trees and shrubs forming dense mats of vegetation. Fronds are
tan-brown and persist in winter, but remain green in south Florida.
Vines formed from branches arise from underground rhizomes,
which are slender, black and wiry. Fertile fronds are usually
smaller segments with fingerlike projections around the margins.

MECHANICAL CONTROL

® Hand pulling is one mechanical strategy for the removal of
small patches of these climbing ferns, however it will regrow
from below the cut as well as from hand pulling. Machinery
can be used to remove the large mats of foliage that form
over vegetation in areas where compaction is not a concern.
Fire will kill it back, but regrowth occurs.

CHEMICAL CONTROL

® Some research has been conducted on both climbing ferns,
and it appears a 2 to 3 % solution of glyphosate (Roundup,
etc.) is effective. Another herbicide, metsulfuron (Escort), has
been shown to provide excellent control at rates of 0.5to 1
oz. per acre. Be sure to include a non-ionic surfactant at 0.25%
(10 mLs or 2 teaspoons per gallon of spray solution

d World ¢limbitig fern

igodiim microphyilim
by Jeff Hulehinson

1999 Uriversity-of Florida
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9. Air-potato
(Dioscorea bulbifera)

Air potato is a glabrous, twining, vine with alternate heart-shaped
leaves. The vines may reach 20 m in length during a growing
season, which in Florida begins with the increase in precipitation in
late spring/early summer. Vines continue to grow through the
summer and into fall/early winter when they senesce. Air potato is
dioecious, although only female plants have been observed in
North America. Reproduction in the native range is achieved
sexually and vegetatively through the production of bulbils -
bulblike growths produced in the leaf axils. Although flowering in
Florida is uncommon. bulbifera reproduces quickly and prolifically
by bulbil propagation. As an aggressive high-climbing vine, air
potato grows into and often over the tops of low-lying vegetation
and into tree canopies. Leaves are cordate-shaped with elongated
tips, thin and glabrous, and range from 10-20 cm in length and 5-
15 cm in width. Leaves are long-petioled, often 28 cm on mature
leaves and between 2-3 cm on newer leaves nearest the terminal
bud, and occur in an alternate arrangement along a branching,
hairless, stem. Leaves are generally a vibrant green on the upper
surface and a lighter green on the lower surface depending upon
conditions. Basal lobes of leaves are broadly rounded. Leaf margin
is entire. Leaf venation is parallel and converges at the leaf base.
MANAGEMENT:
= /fyou don't want to spray or cannot spray because the air
potato vine is in close proximity to desirable plants, there
is a relatively new approach to reducing the growth of air
potato to more manageable levels. It's called the air
potato leaf beetle, and was introduced into Florida from
China in 2012 for biological control of air potato.

CHEMICAL CONTROL
® Herbicides containing the active ingredient glyphosate
(such as Roundup) are effective for controlling air potato
when sprayed onto the foliage.

Air potato

"o\ Digscorea bulbifera

Photo by Jeff Schardt

2013 FNC
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10. Kudzu
(Pueraria montana)

The name is derived from the Japanese name for the plant East Asian
arrowroot (Pueraria montana var. lobata), or (kuzu). Where these
plants are naturalized, they can be invasive and are considered
noxious weeds. The plant climbs over trees or shrubs and grows so
rapidly that it kills them by heavy shading. The plant is edible, but
often sprayed with herbicides. Kudzu was introduced from Japan into
the United States at the Japanese pavilion in the 1876 Centennial
Exposition in Philadelphia. In the 1930s and 1940s, the vine was
rebranded as a way for farmers to stop soil erosion. Workers were
paid S8 per acre to sow topsoil with the invasive vine. The cultivation
covered over one million acres of kudzu. It is now common along
roadsides and other disturbed areas throughout most of the
southeastern United. Estimates of its rate of spreading differ wildly; it
has been described as spreading at the rate of 150,000 acres
(610 km?) annually, although in 2015 the United States Forest Service
estimated the rate to be only 2,500 acres per year.
MANAGEMENT:
® Crown removal-For successful long-term control of kudzu, it
is not necessary to destroy the underground system, which
can be extremely large and deep. It is only necessary to use
some method to kill or remove the kudzu root crown and all
rooting runners. The root crown is a fibrous knob of tissue
that sits on top of the roots. Crowns form from multiple vine
nodes that root to the ground, and range from pea- to
basketball-sized. The older the crowns, the deeper they tend
to be found in the ground. Nodes and crowns are the source
of all kudzu vines, and roots cannot produce vines. If any
portion of a root crown remains after attempted removal,
the kudzu plant may grow back.
MECHANICAL CONTROL
® Mechanical methods of control involve cutting off crowns
from roots, usually just below ground level. This immediately
kills the plant. It is necessary to destroy all removed crown
material. Buried crowns can regenerate into healthy kudzu.
Transporting crowns in soil removed from a kudzu infestation
is one common way that kudzu unexpectedly spreads and
shows up in various locations.
®» Mowing-Close mowing every week, regular heavy grazing for
many successive years, or repeated cultivation may be
effective. Cut kudzu can be fed to livestock, burned, or
composted.
HERBICIDAL CONTROL
®» A systemic herbicide, for example, glyphosate, triclopyr, or
picloram (as allowable), can be applied directly on cut stems,
an effective means of transporting herbicide into the
extensive root system. Herbicides can be used after other
methods of control, such as mowing, grazing, or burning,
which weaken the plants. After initial herbicidal treatment,
follow-up treatments and monitoring are usually necessary
up to 10 years after the initial chemical placement to make
sure the plant does not return.
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11. Torpedo grass
(Panicum repens)

This perennial grass spreads via its large, branching rhizomes,
which are thick and pointed. The pointed shape of the rhizome tip
gives the plant the name torpedograss. The rhizomes creep along
the ground or float in water, forming floating mats. They can reach
a length of 6 meters (20 ft) and a soil depth of 7 meters (23 ft), and
they can form a mat 15 centimeters (5.9 in) thick. The spreading
rhizomes sprout repeatedly to form colonies of stems. The stems
are 20 to 90 centimeters (7.9 to 35.4 in) tall, sometimes reaching 1
meter (3 ft 3 in). They grow erect or bend down. The leaves are
stiff and straight, linear in shape, and flat or folded. They are
sometimes white in color and waxy in texture. This grass grows
throughout the world in tropical and subtropical areas. It was
introduced to the United States in seed for forage grasses and
probably in ballast water from ships. It was also imported by the
United States Department of Agriculture to grow as a forage grass
for cattle. It was deliberately planted throughout southern Florida
and it easily escaped cultivation, eventually becoming "one of the
most serious weeds in Florida," spreading to more than 70% of the
waterways in the state. In Lake Okeechobee it has invaded more
than 16,000 acres of marsh. It displaces native plants, growing
colonially in thick monotypic stands. Dense mats or stands of the
grass cause hypoxia in the water. Torpedograss management in
flood control systems costs an estimated USS2 million per year.
MANAGEMENT:

The grass can grow in a variety of habitats, but it does not tolerate
cold and it is rarely found above subtropical latitudes or at
altitude.

MECHANICAL CONTROL

= Cut torpedo grass with a lawn mower if patches are larger
than about 6 square feet.

= Chop up the soil with a shovel or hoe and remove as much
of the torpedo grass and underlying root structure as
possible.

HERBICIDAL CONTROL

® Spray the torpedo grass with an herbicide containing
glyphosphate or imazapyr. Other herbicides may not be
effective at controlling torpedo grass, as it is resistant to
many herbicides.

Florida
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12. Waterlettuce
(Pistia strtiotes)

Commonly referred to as Waterlettuce, It is now present, either
naturally or through human introduction, in nearly all tropical and
subtropical fresh waterways and considered an invasive species as
well as a mosquito breeding habitat. It is a perennial
monocotyledon with thick, soft leaves that form a rosette. It floats
on the surface of the water, its roots hanging submersed beneath
floating leaves. The leaves can be up to 14 cm long and have no
stem. They are light green, with parallel veins, wavy margins and
are covered in short hairs which form basket-like structures which
trap air bubbles, increasing the plant's buoyancy. The flowers are
dioecious, and are hidden in the middle of the plant amongst the
leaves. Small green berries form after successful fertilization. The
plant can also undergo asexual reproduction. Mother and
daughter plants are connected by a short stolon, forming dense
mats.

MANAGEMENT:
® Pjstia can be controlled by mechanical harvesters that

remove the water lettuce from the water and transport it
to disposal on shore. Aquatic herbicides may also be used.
Two species of insects are also being used as a biological
control. Adults and larvae of the South American weevil
Neohydronomous affinis feed on Pistia leaves, as do the
larvae of the moth Spodoptera pectinicornis from
Thailand. Both are proving to be useful tools in the
management of Pistia.

MECHANICAL CONTROL

® (Cuyt torpedo grass with a lawn mower if patches are larger
than about 6 square feet.

®  Chop up the soil with a shovel or hoe and remove as much
of the torpedo grass and underlying root structure as
possible.

HERBICIDAL CONTROL

® Spray the torpedo grass with an herbicide containing
glyphosphate or imazapyr. Other herbicides may not be
effective at controlling torpedo grass, as it is resistant to
many herbicides.
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13. Alligator weed
(Alternanthera philoxeroides)

Alternanthera philoxeroides, commonly referred to as alligator
weed, is a native species to the temperate regions of South
America, which includes Argentina, Brazil, Paraguay and Uruguay.
Argentina alone, hosts around 27 species that fall within the range
of the genus Alternanthera. Its geographic range once used to
cover only the Parana River region of South America, but it has
since expanded to cover over 30 countries, such as the United
States, New Zealand, China and many more. This invasive species
is believed to have been accidentally introduced to these non-
native regions through sediments trapped/attached to tanks and
cargo of ships travelling from South America to these various
areas. Alternanthera philoxeroides can thrive in both dry and
aquatic environments and is characterized by whitish, papery
flowers along its short stalks, irregular, or sprawling hollow stems,
and simple and opposite leave pattern sprouting from its nodes.
The species is dioecious. It is also considered a herbaceous plant
due to its short-lived shoot system. It produces horizontal stems,
otherwise known as stolons, that can sprout up to 10 m in length
and thanks to its hollow stems, floats easily. This results in large
clusters of stem to amass and create dense mats along the surface.
The plant flowers from December to April and usually grows
around 13 mm in diameter and tend to be papery and ball-shaped.
The weed's intricate root system can either allow them to hang
free in the water to absorb nutrients or directly penetrate the
soil/sediment and pull their nutrients from below.
MANAGEMENT:
® Farly detection is the best bet to ensure that the invasive
species does not successfully colonize a non-native region
because of its persistent to regenerate and propagate
from small portions of its stem or leaf cuttings This plant
can only establish itself in shallow waters no deeper than
2 meters, so one method of control is to erect barriers in
shallower areas to limit the amount of suitable space the
plant has.

Alligator weed
Alfernanthera philoxeroides
Photo by Vie Ramey

& 2000 University of Florida
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14. Castor bean
(Ricinus communis)

Ricinus communis can vary greatly in its growth habit and
appearance. The variability has been increased by breeders who
have selected a range of cultivars for leaf and flower colours, and
for oil production. It is a fast-growing, suckering shrub that can
reach the size of a small tree, around 12 m (39 ft), but it is not cold
hardy. The glossy leaves are 15-45cm (5.9-17.7 in) long, long-
stalked, alternate and palmate with five to twelve deep lobes with
coarsely toothed segments. In some varieties they start off dark
reddish purple or bronze when young, gradually changing to a dark
green, sometimes with a reddish tinge, as they mature. The leaves
of some other varieties are green practically from the start,
whereas in yet others a pigment masks the green color of all the
chlorophyll-bearing parts, leaves, stems and young fruit, so that
they remain a dramatic purple-to-reddish-brown throughout the
life of the plant. Plants with the dark leaves can be found growing
next to those with green leaves, so there is most likely only a single
gene controlling the production of the pigment in some varieties.
The stems and the spherical, spiny seed capsules also vary in
pigmentation. The fruit capsules of some varieties are more showy
than the flowers. The flowers are borne in terminal panicle-like
inflorescences of green or, in some varieties, shades of red,
monoecious flowers without petals. The male flowers are
numerous, yellowish-green with prominent creamy stamens; the
female flowers, borne at the tips of the spikes, lie within the
immature spiny capsules, are relatively few in number and have
prominent red stigmas. The fruit is a spiny, greenish (to reddish-
purple) capsule containing large, oval, shiny, bean-like, highly
poisonous seeds with variable brownish mottling. Castor seeds
have a warty appendage called the caruncle, which is a type of
elaiosome. The caruncle promotes the dispersal of the seed by ants
(myrmecochory).
MANAGEMENT:
® (Cagstor bean plants (Ricinus communis) contain toxic
compounds that can be deadly to wildlife, pets and
people. Because of these toxins it is imperative that these
plants be removed from your property to protect your
children and pets. Removing castor bean plants from your
yard involves destroying the entire plant while taking
precautions to keep yourself safe during the process.
Destroying the plants can be best accomplished by boiling
the entire plant for an extended period to break down the
toxins into harmless compounds.
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15. Chinese Tallow tree
(Sapium sebiferum / Triadeca sebifera)

Chinese tallow, Sapium sebiferum (L.) Roxb. (Euphorbiaceae) is an
aggressive woody invader of wetland, coastal, and disturbed
habitats, and has been shown to reduce native species diversity
and richness, and alter ecosystem structure and function in
Florida's natural areas. Sapium sebiferum (L.) Roxb. is a rapidly-
growing, subtropical, monoecious, deciduous, polycarpic tree with
caustic milky latex capable of attaining heights of 10 to 13 meters.
Essentially glabrous, unarmed, weak-stemmed, with arcuate and
often drooping slender branches, the stems and branches brittle.
Bark is grayish-brown with extensive fissures and, when water-
stressed, is characterized by hypertrophied lenticels. Leaves are
alternate; blades rhombic, 3-7 cm long, basally biglandular and
rounded to acute, marginally entire, apically acuminate; petioles
longer than their blades; stipules subulate, caduceus. The leaves
exhibit a wide range of autumnal coloration.

MECHANICAL CONTROL

® Mechanical removal involves the use of bulldozers and
similar heavy equipment to remove vegetation.

® Woody vegetation can be physiologically stressed or
sometimes killed by hydrologic manipulation or fire.

HERBICIDAL CONTROL

®» ferbicide Control: Large areas: Make basal bark
application, according to label instructions, of triclopyr
estercontaining herbicide such as Garlon 4™ or
Pathfinder II™ or cut stump application of triclopyr ester
or triclopyr amine containing herbicide such as Garlon
3A™. Use at least 20% dilution in oil for basal bark
application and at least 10% dilution (water for triclopyr
amine) for cut stump application. For cut stump
application, apply herbicide solution immediately after
cutting.

Chinese fallow
Triadica sebifera

Photo by Nancy Loewenstein
Auburn University.
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APPENDIX C

ADDITIONAL INVASIVE SPECIES TO WATCH FOR



Vaseygrass
(Paspalum urvillei)

®» Native to South America, but introduced as a forage plant, and now spread throughout the
southern half of the U.S. from Virginia to California.

® A tall perennial grass which forms thick clumps up to 6 feet tall. Propagation is by seeds, and
plants may occur in most habitats, but prefer moist to wet soils.

® Mature plants have erect, thick stems, although as the seed heads mature their weight may cause
the stems to bend at an angle. Leaves are very long and drooping, and may be over a half inch
wide. Leaves are smooth but with a fringe of hairs at their base. The ligule is membranous and
long. Seed heads can be very long, with up to 30 long spikelets off the main stem, and these give a
very hairy, soft appearance as they mature.

e R Nt 1,
B UGA1120356
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Johnsongrass
(Sorghum halepense)

® Johnsongrass, a coarse and generally clumping grass, is one of the most troublesome of
perennial grasses. It rapidly produces colonies, is very competitive with crop plants.

® \ature johnsongrass grows in spreading, leafy tufts with shoots (tillers) sprouting from the
base (crown). Stems stand erect, from 6 to 7 feet (1.8—2.1 m) tall, and are unbranched. Leaves
are rolled in the bud. The blade is flat, hairless to sparsely hairy, especially near the ligules.
Sheathes are open, hairless to sparsely hairy near the collar, and pale green to reddish. The leaf
has a prominent whitish midvein, which snaps readily when folded over. Underground stems are
thick, fleshy, and segmented. Roots and shoots can sprout from these segments.

12
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Broomsedge
(Andropogon)

® Broomsedge bluestem is a native warm season perennial bunchgrass that grows 2 to 4 feet tall. The
leaves are flat to partly folded 10 to 15 inches long and approximately 1/8 inch wide. The fringed
ligule is 1/16 inch long. The flattened basal leaf sheaths are colorless or yellow. The rest of the plant is
a pale greenish yellow. Broomsedge bluestem produces many seeds on the upper half of the plant
that are distributed by the wind. At a distance the inflorescence may appear silvery in the sunlight.

®  Broomsedge bluestem grows where average rainfall is greater than 25 inches. It is found throughout
the eastern portion of the United States. The grass is found in open areas such as abandoned fields,
overgrazed pastures, cut-over timber sites, and rights of way. Broomsedge grows on a wide variety of
soils, preferring loose, sandy, moist sites with low fertility and is an indicator of low phosphorus soils.
It also is a shallow rooted plant.
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Dogfennel
(Eupatorium capillifolium)

® Dogfennel (Eupatorium capillifolium) is an aggressive native perennial found throughout much of the
Southeast. Dogfennel is particularly troublesome in unimproved or overgrazed pastures where it
adds to the decline of forage yield and quality. Although dogfennel is generally considered to be only
unsightly, research has shown that significant bahiagrass yield loss will be observed when dogfennel
infestations are not removed prior to July 1. Cattle do not normally feed on dogfennel, but they may
eat it when more suitable forages are lacking. However, the leaves contain low levels of the toxin
tremitol, which causes dehydration when ingested by cattle. Dogfennel is currently the number one
most commonly occurring pasture weed in Florida.

= Dogfennel growth frequently occurs from overwintering rosettes, but seeds will also sprout and grow
when soil temperatures reach 65°F. The growth will generally consist of a single, non-branching
shoot that can exceed 8 feet in height. The leaves are very thin (Figure 1) and emit a strong odor
when crushed. Near Gainesville, Florida.
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Ragweed
(Ambrosia)

® Ragweeds are annual and perennial herbs and shrubs. Species may grow just a few centimeters tall or

well exceed four meters in height. The stems are erect, decumbent or prostrate, and many grow from
rhizomes. The leaves may be arranged alternately, oppositely, or both. The leaf blades come in many
shapes, sometimes divided pinnately or palmately into lobes. The edges are smooth or toothed. Some
are hairy, and most are glandular.

® Ragweeds are monoecious, most producing inflorescences that contain both staminate and pistillate
flowers. Inflorescences are often in the form of a spike or raceme made up mostly of staminate flowers

with some pistillate clusters around the base. Staminate flower heads have stamens surrounded by
whitish or purplish florets. Pistillate flower heads have fruit-yielding ovules surrounded by many
phyllaries and fewer, smaller florets. The pistillate flowers are wind pollinated, and the fruits develop.
They are burs, sometimes adorned with knobs, wings, or spines.

Page |C-5



Maidencane
(Panicum hemitomon)

®  Pagnicum hemitomon is a species of grass known by the common name maidencane. It is native to
North America, where it occurs along the southeastern coastline from New Jersey to Texas. It is
also present in South America.

® This plant is a rhizomatous perennial grass with stems reaching up to 2 meters in height. It is
aquatic or semi-aquatic, growing in water or wet soils. It spreads via its rhizome to form large
colonies. The cane-like roots are filled with air and form a mass up to 46 centimeters wide. The
stems may be erect or spreading; if nodes on the stem contact moist substrate they will root. Stems
that break off and float away may root where they land. There are fertile and sterile stems. The
leaves are up to 35 centimeters long by 1.5 wide and have tapering tips. The inflorescence is a
panicle with upright branches.

® This species is a common grass in coastal wetlands. It is only found in freshwater, not sea water or
brackish water. It can be found in many types of freshwater wetlands as well as in ditches and
disturbed or cultivated areas. It is less sensitive to grazing than many associated species, but
growth is reduced by competition from neighboring plants. It is common in the Everglades and
other regions in Florida. It may form large monotypic stands which are rooted or floating free to
form a floating marsh. It forms its most dense stands on the drier sites in wet habitats. It can
tolerate several months of flooding. The rhizome network helps to stabilize soil and prevent
erosion. Some biologists therefore refer to it as a keystone species

® This grass sprouts from the rhizome in the winter and grows over the course of the year. It is most
dense in summer and fall. The aboveground parts die and break off, forming floating mats. Then
the rhizome becomes dormant.

= Maidencane is good for cattle forage, and there are maidencane-dominated marshes in Florida
which are used for cattle grazing. It can be used as hay. It is also eaten by deer and utilized by the
Florida panther, which lives in the marshes. The American alligator also lives in maidencane
wetlands. Many other animals are found in these habitat types.

® The plant is considered a weed in some places, such as cultivated crop fields. It is also considered a
nuisance species when it becomes very dense. It may compete with food plants for waterfowl.
Controlled burns are sometimes initiated to thin the plant.




Rhodes grass
(Chloris gayana)

® ‘Callide’ rhodesgrass (Chloris gayana Kunth.) is a robust warm-season perennial grass native to
Africa. It was first imported to the United States in 1903. Rhodesgrass cultivation is limited to
peninsular South Florida because of severe winter killing at northern locations in the state. It has
both erect stems and stolons. It is commonly established from seed. At full seed, plant height can
vary from about 2 feet in the cool season (short days) to about 6 feet in the summer (long days).
Callide rhodesgrass is better adapted to flatwoods than upland sands in central and south
peninsular Florida. Callide can tolerate periodic flooding but does not tolerate long periods of
standing water. It is a productive, good quality grass with better cool-season growth than
bahiagrass and similar to limpograss (Hemarthria sp.), which may make Callide especially useful in
southern Florida for fall and winter grazing. Callide can also be used as a hay crop. As with most
tropical grasses, frost will damage Callide foliage, but regrowth after a frost or freeze can be rapid.
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Goosegrass
(Galiuma aparine)

®  Goosegrass (Galium aparine) is an annual weed found in warm season turf grasses. The grass
seeds readily and spreads on the wind from lawn to lawn. Find answers to what is goosegrass and
learn how to control it in order to grow a healthier lawn. The methods on how to kill goosegrass
range from cultural to herbicidal. Goosegrass weed control is essential because the rapidly
spreading plant can take over entire areas of the lawn.

® /fyou have identified the splayed tufts of grass with numerous finger-like blades in your lawn, you
will need to investigate how to kill goosegrass. The plant can become established even in hard,
compacted soils and is very resilient. The thick leaf blades are difficult to cut with a mower and
even dfter a close trim, lawn grass will look ragged and unkempt if goosegrass is present.

® The plant is most obvious in warm summer periods, but may persist into winter in temperate
zones. The thick, rough blades radiate from a central area in spikes of 2 to 13. Each blade is flat
with slight serration at the edges. The color is emerald green with older blades bearing a touch of
white on damaged edges.




Sand spurs
(Cenchrus)

®  Sandspurs are a nuisance because while alive, their burs, which contain their seeds, cling to
passing objects: fur, clothes, shoes, or basically anything can catch on the spiky, spiny burs.
When the sandspurs die, the burs dry and their spiky husks fall to the ground, where anyone can
step on them and injure themselves. Each plant has its own method of propagating its species,
and the sandspurs’ method is to ensure that their seeds are spread as far and wide as possible
by hitching rides with unsuspecting passersby.

®  Sandspurs start growing in the late spring until the end of the fall, or in tropical countries, all
year long. They are categorized as weeds and are notoriously hard to get rid of.
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Spanish Needle
(Bidens alba)

= Bidens alba, which belongs to the family Asteraceae, is most commonly known as shepherd's
needles, beggarticks, Spanish needles or butterfly needles. Bidens means two- toothed, describing
the two projections found at the top of the seeds, and alba refers to the white ray florets. This
plant is found in tropical and subtropical regions of North America, Asia, South America, and
Africa, situated in gardens, road sides, farm fields and disturbed sites. B. alba is an annual or
short-lived perennial, which is considered an weed in the United States. However, B. alba leaves
are edible and can be used as medicinal remedies.

® Bjdens alba is a vascular plant. It has a similar root and stem system to others in the dicot family
Asteraceae. After germinating, the roots progress into a tap root that grows vertically in the
ground. The primary tissue of the apical meristems increases the length of the plant and the
secondary roots of the lateral meristems give rise to the width. B. alba grows to a height of
approximately five feet tall.

= The stem of B. alba plant emerges from the taproot, yet the bent stem at the base also has the
ability to grow into roots at the lower nodes. Stems are mostly hairless and green to purplish in
color. The vascular bundle provides nutrients throughout the plant, with the phloem transporting
water from the roots and the xylem obtaining food from the leaves.

® Bjdens alba leaves, which are simple on the opposite side and compound on the underneath, are
2-10 centimetres (0.8-3.9 in) long and 1.0-3.5 cm (0.4—1.4 in) wide. The underside leaf is hairy,
and has toothed edges. The leaves may be lobed, depending on the species. Some have teeth and
some do not; each node produces two leaves along the stem.

= Fach flowering head of B. alba, which is small, appears in radial symmetry. The flowers on this
plant are depicted as daisy-like due to the larger white petals and the very small yellow flowers
which are located at the end of the branches. Colors of the flower-heads of Bidens alba vary
depending on the subspecies; some B. alba have yellow, tubular central blossoms and others may
have flower-heads with white or cream petals (1.5 cm or 0.6 in long); eventually they form black
linear seeds, yielding approximately 1200 seeds per plant
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Crowsfoot
(Ranunculus)

® Crowsfoot grass is not a true member of the grass family but does produce similar blade-like foliage
covered in fine hairs. Blades are flat with rolled ligules. It is characterized by unique five-spiked

flowers that resemble a crow'’s foot. The roots form a mat with rooting nodes on each lower culm.
The plant grows up to 2 feet tall and reduces light to the intended grass species.

® Crowsfoot grass weed is an annual grass that thrives in warm climates and is present in summer.
The flowers produce prolific seeds, which spread and establish quickly. It is found in ditches, scrub
and disturbed areas, especially in sandy soil.
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APPENDIX D

FIELD REFERENCE ‘FOLD-N-GO’ CARDS



npaTin soji sjun]d//:day

p— * IS D3N N uonglagsig

1 A2b83180 0dd31d 'ssizeds
ejd saEU pRUsIEIIY) PUE
pauzbuepuz pays)) A||=iepay
o sieugey Bupn|oul ‘sesle
|EdNEU }5I0W O} AUp papEAUL

- SEH 'PHOM 313 Ul SPEIM 15J0M
© = ..f..f,.“..n... uz} doj 3y} §o FUD PIISPISUSD
SRR PR i3eadyy |esibojoo3

(Ul £T'0-#T°0) Ww £'p-5°F 1panag

'sney Buoj Aq

pa|2u12 aseq ‘Youelsq iad eiaass iapim (Ul £°T) WD 5°f pue
Buoj {u1 g) w3 17 03 "s|owed Ayps ‘i -swnjd e Ul isdamo|d

‘panod dieys sdiy spe|q ‘snolgeds

suibaew spe|q {15Us0 440 A|QESDIOU LISAPIW YSIJIYM Ym
Tapim (Ul T =) w3 7 o} pue e} (3} £) W 'T 0} ‘BA0QE
snouqe|B pue ey iaseq je uadssqnd pue moaleu ‘o303
sape|g ‘Buoj (il $'0-7'0) ww T-5') ‘Fuelquaw & 3|nbij
{uzassqnd Jo snouge|B rpoys Asaiie|ss syjesys isaaea
'ediy pajuied -dieys yym sswoziyd

Ajeas ‘Buidazls AjaAalsuaixs ‘ynols woly smolb isyny joed
-wo3 1o 3500] ul Buwaolb sseab RluUzlE (eouedeaddy

sselb uoboowozspufio vypsaduwy

sselb uobod wozspufio vyvsaduwy

Page |D- 1



npafnsnjr'saunid//idiy

35S D3N AN suongialsia

140865120 Ddd31d

'SEIIE [BINJEU EPLIO|H O}

JE=UY] 5NO13S B pue sunnJbe
o wszuod Jolew = Gulwodsg
‘o way} bupeys 1o Buipmoas
e, ‘syue|d aageu s3jedwosing
1 ijeadyy |esibojoo3

‘Auizg azd gof Inoqe spass {adid usym MmojEA wnipsw np
{BINJEWWI USYM UOj3WIFIEM AUl B 3y ‘Buiuiaa yiep yum
uzzJB ‘apism (U 7 T-g'0) wa £-7 “Aaag 3s0qo|bB y rpnag
"SIBYIUE PRIOIOI-WESID JUSUIWwosd YMm SUSWE]S iPaAINIa]
‘BUYM S|E}R § {513ISN|D [EUIWIE] [|[EWS UL TIRY M ISA2MO|4
“Appud sulaa ({5wa)s uo se sadA) Jo Xiw e s1iey) ussys
Ajan|an e sape|q Buwa b siiey 1jos suly ylim 35USp 53384405
ipaqo|-Jenbue "spim (Ul 9] w3 §7 pue Buop {ul g) w2 o7

o} ‘Buo| se peoaq se Apesu ‘Jenbueuy-jero sape|q H{Ayond
os|e asay}) paponesd Apes|s ‘sjdwis ‘sjEuls))y isanea]

'saaud Bupuod-plesmurmop 1o Jybiels ‘paseq-peodq Yim
pawle swals dje] {3 £) W T Auowwo> s1ow ‘|23 {34 9)
w 7 03 ‘|guuzlad snossequey Aysiid ‘Aysng iaouedeaddy

3|dde epos |eaidoWnUDIA WNUD]OS

g|dde epos |endojwinipia WNUD]OS

Page |D- 2



HpaIn-spfIsjunjd//ajy

- & 35 PAS D 3N CAAN SuDIpngquagsig

¢ 1 Aofa380 Ddd374 "yl
Sue|d Byjo sseuddns o3 seadde

yaiym ‘syusbie ulepsd ssanpolg

rs=yads pays) aued jo suopeindod
awos pate|dsip sy 'uoieiaban

@Aaeuw 332 |dsip pUB N0 2pEYS
AEjedwos 32yl swals Apoo

o pabuey jo 53901yl S5USP SWIo4
sjeaayy |embojoag

adrup |2aeyds pad-jybug ‘||ews y rpnag

*Buo| (Ul £0°0) W 03 33y

‘sle3ed ¢ {SUSIS UOSESS-JUSIIND 4O 5|KE JET| I8 SI83Sn|2
PRYIUEIG-HOYS Ul ‘|[BWS ‘(SNo320Ip ) [EMxEsIUn isdamold

P,

auuading a1 Jo

Amddad Bu|pws ‘paysnid USymM JIJELLOIE SSAEST "pPaYjoo]
jEyMEWos uwalyo sulbiew Jayes| pue ‘Js|ed se3EMNS

Jara0| ‘usalb quep sasepns taddn ypm ‘Buo| (Ul Z-1)

Wiz g-c 7 ‘Buojgo-andi @ {(6-£ AEnEn) 532|383

11-£ Yy punodwod Apjeuud-ppo ‘81Eual|y isanean
*saszew pa|fue) Bunuioy ‘Bulssols

pue BuyIle SBYIUBIG PUE Sy UNJJ PEWLLLBIS-I3NL Y3 usyo
‘|IB3 (M £F) W £T 03 @313 1o gniys uaaibiaa] reoueldeaddy

smddad uenzea 511 170 11fJ11G242] SHUTYOS

wmddad uenzeias 17011 U1Q242] SHUTIDS

Page |D- 3



35 “ANS D TN ‘AN tuoIIngLISI]

reusruEybuiuuna "o
pue eane|§ *o CEIQeXS SAISEAUT JO
351 II AdeBsqED 504437 Us p3Isly
SIE SIISOE EULIENSED [EUSIIDDY .

1 AoB3380 Ddd T4 "seAREU
& yira BuEipugAy 1o ‘suoiaunyg
L=, |E31Bo 038 Jo SBIN3aNgs

Ajunwiuos BulBueys ‘seizads
=ayeu Buipejdsip Aq ss3iunwluos jued

aanzu Buusge sae e SO SAISEAU]
:3ea4y3 jexnbojoog

"BU0I Y3 Ul pauleuod j@3nu pebur ‘papeas-1 ‘AUl ipnag
Epwa (Ul grg) wa £t T ‘seeids [euise] [Bws ul sew {Guo)

(Ul T=) W2 7 03 ‘S/235N|3 20{1|-8U03 PUNOJ JSOW|E OF |E3LPUIAD
Ul pauEjuod BjEWey ‘snonaidsuocu) ‘ere@Esiun isdamolq
‘Hoym sad g-g ‘Buo)

(Ul 11'0) W £-1 59|eXs ‘[ Se|peeu auld @|gUasal) 5318|YIuelqg
uazib-ys1Aeib ‘Buo| punole paloynm ‘s2| B35 AUl isaneEaT

‘Buisad ‘a3 ‘Ybnos Speq Aeab o3 umoug Ysippal fpaxunsg
-2|buis ‘|23 (4 0C 1) W g o3aai3 uealbian] :aoueseaddy

«ould uelensny enoynnosmbo euliense) suid uelensny eryoynasinba eurrense)

Page |D- 4



npojn-sejrsjuejd; /:dny

335 'MS "D iuoignga3sig

140085320 Ddd 314
"EpUO|d Yinos jo sdwems ssaudAs

pue "s3ysiew ss=ibmes 'spoomiEly

suld Ul Juepunge 3Wo3sq sEH

SJIP|M Joy pooy 313 sprnoad pue

"jepqey Ewiue ysiwip 'syue|d

saleu soedsip JeY} SpUB)S S5USP

r  Bupnpoud ‘jse) A|FWUS1XE EMOID
ey} [ENboj013

'=pEss AUlL 00E-00T
Buipjoy a|n=des yaes ‘swa}s Bunod Buipunolins 131503 Ul

‘Bpis (Ul ZT'0) ww £ Jnogqe ‘s nsded ApooMm ‘punod Y pmnd 4
"Buoy

(w1 ) wa 97 of s=upds _ysnug S{Roq, spym AWEsD) iSdamo]4
'PIYSNID USYMm JoYdWED JO [|FWS B YIm

"apism (Ul 5200) w7 pue Buo| {w ) wa g1 03 ipadeys aoue|
Appaoaieu ‘uama b ysiAesb fajduns ‘3jeUlE]|Y saABE

"q4Eq

Buijsad ‘pasadej-AuEw Ysim ‘YOS PUE UMOID JBPUS|S

B ypen 7|2} (34 00T) W ££ 03 @303 usaabisng eouedeaddy

eonajeR pruauanbumb vonaw P

eonajeRlW pruauanbunb vonaw W

Page |D- 5



npojn-sejl sjue, a1y

35 'MS D "IN PAN fuognguaysig

1 AobageD Ddd3d “Asways
JEJEM STDEYE PUB ‘SSIPUNLLILLIOD
uop{ue|dooz Ul S4IYsS

s=sned ‘suoiie|ndod ssuaysiy
SiEq|E ) ‘SpUB}s ISUSP U]
S2IJUNLLLIOD Jue|d pesEwgns
aajew saoe|dsip Apangedwior
sjeadyy [embojoag

WiN R4

"23e4Ns Jajem 8 usdo sdod JEMo)) usym SUBLLIE]S LUy
uz|jod Buneo)y Buisesy (Buo| (Ul £0) Ww 7 noge fuaolg
ysippad o3 a3iys ‘sjezad £ pue sjedas £y A3unjew

12 BuijEn|4 5244 PUE pPaUYIEISP SISMO[) 2| B S5J2Mmo]q

"PEJ UBO 51 YIIysM ‘guUpIL o spisiapun Buoje sdwng
[E3U0D |[Ews -1 A|Ensn pue suifiew ay3 Guoje yi=eg
(=2|gis1a) 51202 Buueaq ‘Buo| (U8 0-2°0) WW 0Z-9 pue
BPW (UIZ0-T"0) W -7 fJoym j2d 8- ‘padoym ssanean
‘pEYIuRlg AlAESY

fBuo| [y 0g) W g 03 Awels Buipusdse BPUB|s Y giay
Euuaed njenbe ‘pajood A|Ensn ‘pesiewgns iaoueseaddy

eUpAy eleyoniaa ejjLpAH

eupAYy eleoirion ejLpAH

Page |D- 6



npsTjnsej sIued; 7/ amng

HDI3/SYdDHDH

suoci3e3oN pl=id

35S "3 TN AN oINS

Al1obBsiED Odd3 14 sEIIUNWWoD
|ewiue pue jug|d AIEU S13}E
AllEaneweap pue Ayjenb aajem
sapesbap 'syew 3bae| uy 'sAep
2T-9 58 33| 58 w suonejndod
sy s3jqnop {uepd Jgnasea
p=1533 Jayio Aue Buipssoxs
s3}ed aalso|dxs 18 sMOUD
Jesayy |exbojoog

‘EpEEs AUEW YiMm 3Nsded pE||33-£ ¥ 1jInd4

'suswels § 's|eyed g ipaddy-7 eymawos ‘spim {ul 7)

w3 5 o3 dn {yzoe)q MmojEA B YHm SN)g-13PUsAE] ISI3MO]
P Ul 3] w3 5T

‘uzaal B Asso)b oipdi|= Apeoiq JO YSIpUnod S3pE|q JE3| i358q
Jeau A|e13adsa ‘snoqng Jo paieyul 4jensn ‘ABuods {siow
1o {ur 71) w3 gf o} s823ed (53338501 Ul pRWICH ISBAEDT]
'suo|o)s uasl b Buieopy uo

PaY3ele s}3(jue|d MIU yism S}EW SSUSP UL A|ENSN ‘PIPURIS
J1 prw u Bungooa iglsy sijenbe Buyeo|4 raoueseaddy

yruoeAy Jslem sadissesd erudoyyory

ruoeAy iaiem sadisselsd eluioyysig

Page |D-7



npon-sej-sjuejd; /:diay

VIA1/OdVYTODAT

suoijeion pjotid

IS MS T3 AN uongl3sig

1062120 Ddd31d

's3138ds 334} AIOSIEA0 JO
sBuypaas Buuaylows pue ‘1aay
ejoonyzeEdy 343 jo smejdpooyy
AlEpnguiy ul ulay jo _sjjEmM
Buryzopg-uns Bulwioy A pspioday
‘uonezbaa Budpiapun

Y1 Buneuwnz Adoues asusp
S} ‘sqnuys pue 13a03 punclb
Jano sassew pa|bue) wioy ue
neadyy |enbojoas

‘pastadaip-13iem pue -puipg (Fnuud)

J55 34 jo ped 3y 3y o subiew sy uo ebusicds isaaodg
'EJIEY P3AIND TJOYS YHmM Mmo|3q Jusdsasqnd

3NS5} 3pe|q-je3| {pI3jaessip Jo paqo) AjJenbain saqo)
|ESEQ *PE}IIESIP US}O 5IQO| [EUIWIS] yHMm ‘pay|els ‘paqo)
{sz|nuuid} 5134837 "apim s Jnoqe pue Buo) {ul g-$) w
0Z-0T “Fulino [[elzao w Jenbuelsy ‘punodwos sae {seuud
3y} Buignyysuos) siysel uiBW Jo S3YIUELG AJEST ISIABDT]

YIS AdIm

siyel uiew :Buoy {3 06) W 0f o1 Ymou B sjeuiwaaispul
4o spuody Buimy ‘Buiquiz yusm ws4 taouedeaddy

wiay Buiquu sssueder unoiuodel wmpobA uisy buiquis sssueder wnoiwodel wnipobA7]

Page |D- 8



npon-sep-sjueid;/:diiy

35 WS D IN MN UG la3si0

1 A10B=120 Ddd3 14

'peSIds S 3IEISBIOE YMYM
'siEqny Euse jo susquinu 36ug
SoNpold SHdouED 334} 3UNjEW
o ybry Buquup ‘uogelsben
aageu gnbBuz Apjanb ueny
a4y} |embiojoag

'paBuim Ajeijied spass tsnsdes e rjind4

‘Buoj {w ) wo 11 03 seds Jo sepwed u ‘{snoasoip)
sjuejd ajeledas uo s|ixe jes| wody buisiie ajeway

pue s|ew {jueibely ‘|ews {eplo|d Ul) 31RY ISJBMO|4
'papunal Ajensn

s=qo| |[eseq yyum ‘pedeys Jesy Apeosq iyjbus) i siow 1o
{ur g} w3 gz o] s3pe|q {a]ew13)|e pajoi}ad Buoq sanean
'S[IXE JES| Ul pRWJoy A|331)

(spqng) saaqng |eusy "siaqn) punosBispun jussqe 10 |jEws
Y “aula snosseqlay Buiuimg Ajsnouso by seouedeaddy

olejod-lle eI3fIqIng ealo3soiq

ojejod-le esafiqng eaiodsoiq

Page |D-9



npon-sep-sjuejd; /7:diy

35 MS D3N TMN uoingragsig

14106323 0dd314

6y jj= no Bunys Aq u Bupy
'z31] & dojaaus A3Edwos uen
'sezle papoomun jnbus Ajsia|d
-wo> 0} 3|qe pue uoije}abaa
Apoom 13a0 Buimol b sassew
Fpqesjzuadw s6ae| swiog
;peaayy (exibojoog

‘@pia (Ul £10) w3 g g pue Bug)

{ul £] w3 g o3 ‘sney umoag-uspeb Buo) ul paussnod Ajasusp
ispaas Jaao Builbing 1ng ey ‘pod umouiq YJEP W 13IN4A4
‘Buo) (un ) w3 gz 03 TS|IXE JEI)

jE su3isn|> 3lebuole ‘payels-poys ul 'ssodde (Ul 5'0-£'0)
W §'7-7 fpuelbeyy rspdind -ysippag ‘ayi-e3d iSdamo|d
'p3q0|-f pue 3seq 12 |enbs Ajjensn 13yes| [2ulwa3]

ip=qoj-7 40 -1 "35eq 1€ |enbaun syz|yes| |essie| iBuo) (u $'5)
w3 §7 o] ‘sazeyns yogq uo Aey ‘uam b yiep sya|jea) {a1g
-0l 0413) 513|4E3| £ yum ‘pajoied Buo) ‘ajeulsyy isaaean
‘Aliey

AlpayJew swals snosoequay (Buoj (14 59) w 07 0] swals
UMOI g YIEP “3YI|-200] pUE 51004 SNOJSGN] {3ULA Apoom
snonpiaep Buwisg Buijieay ‘Buiquiz-yBiH @oueseaddy

NZpry| DUDJUOUL DLIDAIHT

NZPpNy VMU0 DLIVAZH T

Page |D- 10



npan sep-sjued//diy

35
‘PAS D 3N AN fuoRnqlagsig

1 Aob=ieD Dgd3nd ~siEgEm
Mo|EYS Jeau o ul Aue naiped
‘uoneEban aajeuatedsip jeY3
S=UnNjN3ouoL SLaoy Ajx3ind
iyeadyy} [enbojoo3

*priosd))@ Ajpeoig ‘Buo| (Ul T-p10) WW £UZ-2°T sndg

"Yoows
‘Buo| (Ul T-54°0) WL 8°2-2" 2 ‘YSIHYM ‘pE|RIE 533 R Ids
'sayauesg Bupessds yjm aowed usdo ue Ul isdamold

rBpwa (Ul £0) ww g pue Buo| (Ul 0T ) W3 97 03 ‘pRpP|o4

10 384 ‘IEBU| ‘Y135 SSPE|] JEB| IBUEIGLUBLL 3181 13-1oYys B
2|nbi| fsu1biew addn uo suey yiw ses| 38 Aensn ‘Adiey o
snouge|b syjesys jes| seddn syjesys sseEpe|q ul paddes
usyo suoipod Jamo| {BuLES| J0 10815 SIS |EUDY iSDABEDT
»sdi3 Buwolb (a2

-opadioy) pejuiod-dieys piBu pue 52235 331yM 03 YsIwmoaq
Buidde|jano isswoziys Buigeo|y so Buldesas Aapra ‘snolobia
‘ApIN3s W0y |23 (J E) W T 03 s5=U0 RluuElad 2ouedeaddy

sseib opadiol suadas wniueyg sseib opadiol suadad

Page |D- 11



npajn-sepsju Tdny

A5 'AS “D “3N AR FUoIIngIa3sig

1 f1oB338D DddT4 “seojnbsow
jo emuab oMy 35| 3B 404 350Y
sB saases os|y "uoijebineu pue
JUSLUSADLL JS3EM Y SISdaqu]
PUE SSIJUMLLLIODT [ELUIUE pUE
jue|d paswgns Jdnisip 3ey3
s38W ea Buiuioy o ageden
ijeadyy |[embojodg

“huiag
uzalb papees-AuBl B Se Jamo)) 2 |ewsy woly Buisuy spandyg

"BADOE SIS0} B|ELU JO oYM pUE
roj2q Jaro)) @ ewsy 3jurs yim ‘s|xe jes| ul uspply AJJesu
H|E3E AYSS|4 ||EWS UD PRUBIEN|D SNoONJIdSU0IU] SJamMmo]q
*Buo| (ulg) w3 g7 03 ‘=ade }2 J=apa

‘Buo| ueyy Bpecsg A3ybls ‘suEa [B||Bled SNoAgQo Y
jusassqnd yos AEsusp faseq sesu Abuods usyD isaABaT
"EUC|0YS Poys

Agsiayio 03 pajseuuod Jo ABuis BulInI30 S213850] 1S3AE3|
usaub-Ael6 yo saq3=s0d Ul giay Bueo|q raoueseaddy

30N113| I21EMSD101184]1S BI1SId 20NM12| J21eM Sa]011e11s ensid

Page |D- 12



npa-Jn-sujisjunid;: djjiy

HdV/TIHdI LY

Suocijejon pleid

35S "D TN MM FUoRngLaIsig

'sadads [ Aobajes Aq umoys
WSIXS 3Y} O SIHUNWWOD
e[d epuo|4 paJayE

134 1ou 3asy ng Aousnbaay
1o BIUEPUNAE Ul PESESIIUL
BAEL JEY} SDIOXTF BAISEAUT
Vg — I142633=0 Ddd 37
3 :3eaay3 |exibojoog

"p3||EM-UIY] PIpIES-SUC TAUl] i3Imd g

‘|usid 1 ‘suswels § ‘spesq Asaded

Uy} §-F UM JBMO)4 YIES is)ixe jes] Jaddn woly syjels
Buo] uo spEsY SPYM pUNC] Ul [ENXS5IG TPIINPaY iSJ3MO|4
‘wbiew o Y133 puIlsipul M3y B Ajjeuoiseddo (Buo) {ul 5 f)
w> g 0} “sygnieds 1o d3dijje Asmolleu ‘susoddo isaaea
‘Buo| (1} £°£) w T 03 "1561e

USYM Mooy 3Wwos3q ues ‘ysyuid sways suspseb pue sdouz
MOJ W UBHo 133Em Ul AjEnsn ‘quay Bupaeads moueseaddy

paa 103ebie saprodaxortid DIYIUD UAITTF

paam 103ebie saprodaxortid DAFIUDUIIITF

Page |D- 13



npafn-soji'syun)d//idiy

35 “ANS ‘D ‘3N AN FuoIINqU3SIO

== aads

1 Aobegen Ag umoys Juagxs
243 03 S=unuwwos Jue|d
EpLO|d PR E 334 J0u BARy
ng Asusnbaly 1o acuepunge
U] pESESIIU| SAEY JEY] SII0HD
anlseAu] - 11 AoBs3E0 Dd4374
1yeasyy jenbojoag

"spEas
snouosiod AJSp "UBY 03 B3Iy Y ‘BBwep ul (Ul 2 0
-#'0) w3 z-T ‘@nsded Auds ysin|g 1o ‘uaaub ‘pal v sunag
‘punci-sesd Apesu Buueadde

ipad yseuid 03 3uid s1amo |y 2(BWway Mo|[PA SISm0 |y 3w
{0 s|ejed ‘g sedes is=xids Jybudn ‘snondidsuoD isdamo)q
"BIEMNS JE3| J3MO0| JO JBIUSl JESU pRYIERE

ajoad Buo| Yk ‘sago| Sjewed ajElEs ABSIE0D 57 (ISP
(Ul €' 1) W2 0 03 ‘25200 ‘Bldus ‘B1EUISY|Y IS2AEDT

|1B3 (3 croT-£TE) W -1 ‘giay Jo a5
‘gruys Euussed Jo Bruue ipeysueig-Aue) aoueseaddy

ueaq 1015ed STHHUILW0D SHULITY

ueaq 101SED SIHHUIUI0I SHUIITY

Page |D- 14



npaJnsojisjunid//:day

35 'S D “IN ‘PN uognquoE

1 AoB33E0 443714

*spues| Buieo|y uo SBWIELWosS
PUE ‘S3Ipogia}en Jo SBJoYS
‘S352J04 POOMPIEY PUBLLIOII0G

ul ‘s353u0y Adoued paso|2 SB

42Ns SE3JE paOINISIpun ul pue
suciBad paulelp-| |2 ‘pue|dn ul
punoy 0S|y *3em sS4 105 SU3
BIBYM SESIE Ul SBALIYY ISEDIE
afie| Ba0 ExEl 03 SPUB ]

ryeaqyy jexbojoog

BLUIY B 104 PRUYIETE UIBLLSS Y3y
‘SPEES BUYM|INP £ [B2A1 03 AJuniew e uado Bugyds pue
wwoag Buluing ‘apra (Ul g-g) w3 f ‘Bnsded paqo|-g ¥ ipnd4

¢

(snozeoucw sjued) 58435 £

Jo suswels £-7 ‘(jussge s|ezad) sjedes £-7 yim Buo|
{u1g) wa oz o3 s=ids uo 3UI0g ‘MO||BA /||BLUS SJamo)4
*Buo| (U1 Z-1)

Wa o-7 ‘IBpus|s 520138 uiod Bpusis 2ol Apdnuge Jadey
=43 5d13 puE SBSEQ PR PUNod PEOJG Uik ‘Bpra (U1 g Z-T) w3
§-£ ‘8jEAD pEOJG ‘SJjus SEpe|g iajeuielE ‘a|dwis isanea

seudes (g £2) W 0T
o3 Auowiwos (Y 7o) w g T 03 8ai] snonpiaa saoueseaddy

21 BIPULT ISE UMOLD 0S|y,

«MO||E] 353uYyD wniafigas wnidog

«MO|[E] 3sauyD wnsafigas wnidpg

Page |D- 15



1 ‘ . “patsy e sukuouds (e o Hump
AU U021 £ AL 10 e : 2481 TR ST P 10 ane sasatpsared v sawed g :ﬁﬁsﬁszzmﬁnzﬁanaz.tE_:H____SEa.ag.gggsawﬁﬂ;gasszﬂwﬂmgﬁﬂﬂuﬂz
- .gﬁrgéhegﬁasﬁuﬂﬁﬁwmﬁwuﬁsuﬁuﬂ
“capaduigs - “PANLTT Y PUrPIM Y DUTIILG DNy SE 0] Pataga un ‘s3y3ads anseau aumes 3y Bunuesaday (e eploy] U pEIEAR D s Aoty [RImEpPURLon puE Sjmoucxe) pIEdLed ¢ jo 3Ny o) Spads Auryy,
panujuo s “ B . MESHESECH S - e .mEE?ﬂ_Eu.nwESnﬁﬁkuHﬁﬂﬁnﬁﬂggéﬁt:zsgq
= : sy o s | .
) G urOdali | gy ssei e pymupompeyy SO N4 g aded ‘enappm
§ . 1 §2 e 3 .m!_i_ Yy <5N P & iEae) mng] | s rppades Tpodn T
e e A & Yonciuns: ag: AR L, AR ) TN SUO[P-J0-1agI0W WinaY X AUy L= = R e L (D DAy
DN S o P IR a1 2N DA TIPS JEOY Eﬂm S9N AnAWEE A Ty
< 5 53 d Aofi-Funuom groys  papydss rawin pxuodp m.wu oy A T, ..H....E..um&..u. il T§ON O ] Rnquip puop plo winidosms umpoicy
SON ] Bfe B o] g L P T “woummpay SO N waySuquip asauedsf wiosiodo] unipicy
s s .._ﬁga__ﬁﬁ PRp0iq S} 5 Al D A 5 seflmem wyany Exdon __ pullmgs ppoiz
3] ssuif odu L e T S peaEcin A e st g 1
£ N i 5 omanad PP FRMOTOL] T it SO i ..ﬂ_ﬂ.ﬁ& wniad ]
) 3an [punod uriueg Isje U ST 59 e sppumidd. n...._“. .s 3 = J.. uﬂai& nin ™ ) S ApIT]
N R0 Ao BT DS | S akde pos ordon wnmaumms SN e s |
S2N i emah §9 n4 PEETI puEnan ity iy = it e e
52 R s may TS SRS 2N Assoff Eaﬂzd
SN . Lo, s sl v ; a2 i 2 o TS SUSU)  pmgufd e oppuad ouuss - Quuent By
e o5 ] N0 Ao WoguAA] suiund iz R S Simon] oliaps S aueuaﬁﬂm U DA DUDIAT]
mrn._ 00515 oGm0l UTjpu] OSETS PRI SON 4 oalbdungmg spoguen s — 2 ._n-_.umu.vmﬂﬁ B e - L
SN ERY e T R LT, i a1l paiquin (mpdn st ) i i s P
E] S yeap s | =2 RS oy s i s Foupigts modl
El iz (sumsanf 5 Tamz ) el S
S9N s wed g smoomoes sy | 5 ey g ‘Mo e b T
sO'N 2 A4 TR T ) 330 Mol =AD (piafigas papEUL) wupdy i P
; TREEOND ool 52 a0 weed e oo o i st § i
SON $9 o i T B&.En.nﬂuru_ e ) safueds s ﬁ?..iﬁzuﬁ _m__ﬁ.ru y p=id
] L ... ... Dt a0 s enmad-UzE s pypmy i s i
s N S ] Byl L) 59 apir-3soi fumop 2007 SOy A T &Eﬁ.__..iﬁ
s ] ued cogureq wufis vaioprany | 5y TP IR0 TE DT TTIAT] Gwod-ne Ui Aot
2°N 2 = Aep WML WMIS7) ] e BT Wi T s o o
=] s 2an wdwnn wnapnd o R @) T ....ﬂ.ﬁ..._..:r.msﬂ T D PAMTION]
- 87 ] ud-uTiEnsnY  oupnEmFu N s ) e Ausgmens BB WP 5 : z_mmua T pammup sisi
_S9D : s ed s 0 seGu/nen (TS5 Bl SIAUDLE DI T e
s {SHPUILY. TR (umssoid WO am pm I DEDXED
s 23 geqamon SPUINGA U ) s ﬁ.ﬂ?ﬁmﬂnﬁ puadoors oL saxi sovdies )
e 3] IR SN sufumdap e i and-umEnay fupapns oS oD
SN S9N Gngmm aded niafuidded SN sseid opadioy suadas wnomng Suid-uey ol punpnar)
SO'N 2N SO X e meSA | S3N e L L - D)
s ey S EACTERY, | — 8 Ak bk DUDEPpPEL) BN POV BRI SIES  wunrun i ydor
SO TR0y COTES RV | 55 1 Fmeoy] pasan. _PESOOpBIN | 55 _poandoys DDA Dioipsg
- DUELOUDYN DN adid spmunping noeita Symiomy By s 4 paas pung PGl TIN5 5 3an prpio oz PR
52 o Bppie ] GOV | SN ) puoms wfipacn s _ ey v o v
s2 U 00 mdmda (Paogmu ) w3y snodompn
2N D pras-s07el) ol ) 53] PIOMS LTS pumaig sdapiyday EISTPAT LOTGION; nmdi mspay
SN 20 a3 pidiooupury | 3TN Baqen fimen Hpoe _ FsAmp BN LT ) PRiBI By
e pio] DL $9 ESOUIL REDIES B mi i L PR DAY
53N 2an po-shm: 1puof saoy N e sueds| unaunin w0 20 Y= omp s Ty
§IN duizy esis vumss anrlly (Fwdi umaippea) EDEE Ja|IEa STLRfOLAR B
SO POCMIEPURS Pal uTEnend DIy b SRS N suzdar g Fi wad Amso1 oo Sugy
Juog oy sl BUIEN] DMLY +xMHEN TIN5 oy il e OOy +a TN HHUIS LA SUIEN Lo *1 TN HHUIRS
pomgsucusy s ey [poojens fi ) ol pagur aueong dow soeds eapads | Lofiawy ad g fo 38ups wydnidead 1o &) Ap. g:ﬁﬁgﬂ
1 s I 1 Ao s I 1 uo g J 10 AYua0Ps ORI ) uo APL 10U 20p UOHIAGP STy | “SIAITEU M X q 1
EEEMGSBQEEESH_JEE1EE=§§§¢E§EEHHH§§EEH _?%BEGEEENE.EE_EEQEEEnEE.%EEEE_WMM%%%
11 AHOODFLYD

Page |D- 16



bio oddajy mmm

, Sy,

jas waderwm dpyg o ooy Surpracsd .
‘A 1200 SUOTEsm
Joerd 35ad JERRREp JO AJURAds I W SRR .
{sware
Weps W IWpooy 10 sUnppa paseasam T 33)
wuwyd asam jo movdun JNWONOIA-0T0R I .
waradvuem yrepd-isad o3 pasn s
‘monuiaE pus s50]
JengET BT sarads pasaduepua no spaedur am
“‘suonymsapm peyd 1sad
IMOXS WO STATE [EALED T SIEE0) QI A .
woed aanwn poe rsRatpeiq s ppuo]g wo
aaey syoed 1sad Jnoxa spap= asdpe g .
— B0 BORUANE $130] 0 05Ty
I fano monnginsp m saduEg poe
PAUIT2PT A]330 JO TONEWIOFU 00 PA5EQ 1T 3
syrpdn {jammnos o puR TpUSL] JO KA [RmET T
SAISEATT 3q Of [FONCT) 1T 153d INOXT epU0L]
am Aiq panrmuaiep syoeyd 3o 457 € apiaced of
1 2 jo ssoding

e Ag paippnilal A s0uruIpio

[#0] ui 10 “sjuw|g sanenhy pangiyoig wpLiojg
“SPaas\, SNOjXON EPHOL] 'SPIIA\ STIO|XON [E12P3]
<t pxi) Siuegd asoy fug 81| Aojendal e jou st
Sapads Tl IASRAL] J0 511 Jddd 14 ML 0N

Saoraddayman

“HOUBRWLIGSi PIYR) pUD [DUOURINS
“oytiumess fo sSupiysxe sy sof mniof v Tupiaoad
4q 508D oAU T UPLOLT W Ul JtyoxR
BaIspAM] fo IusuBSouD syl Loddns o 51 j1aUNRG)

v 5ad Jpoxy vprao)f sys fo uorssue syp
So10adg Jue|d SAISBAU|
J0 31817 £LT0O¢ S,|1Punog
jue|d 1Sed dNox3 eplioj4

npajsngrapunsa ‘furog

anpewasis 10] AIMNsU] “EpUO]q {INog jo Ansiaamp)
‘ST 10853j01] “UIHIpUNAN “d PPy
(paseanaq]) Aueiog jo wawedag vpuoly

jo Aysiaaiun) ‘sniuawy 10ss3jo1] ‘paEpy ‘g [AtuEQ
n:.:.u._.ﬁﬁn_u_u@mumﬂm;:r—ﬁu

‘uorRolg [EIuAuenAug jo waunsedag

BPLIO] *3JIAI3G YIE] EPLIOL] *SINS Inyuy

[ Aweoesngeaouads s pmssal

‘sawfuy jo dioy Luury g1 ‘1aouadg edssaf
aod sdugappes unl

pieq [euonieN] sape|diaag ‘Ijpeg ] nuif
npansjowgguospul ‘oiglyq y Ausweamup

211§ BPUO[ ‘SMLAWT 10553014 ‘TOS|aN 1D
1pusadeuguueal

‘swaisdsoog [uniey] ‘woyjonop ueaf
S1osumppopgsuyd

“ou] IS[ERadS STENqEH WEpROT SHYD
npangeiomes

‘siuplq 2aiseau] pue srenby 10} 127U

‘Sydl / EpUo]q jo Anstaampy ‘snyuaury 10ssajolg
*LT07 1D wua ‘puepEsur Y iauuay
npanglanajen Loty

[EanIEn] jO wnasny epuo]y ‘ouode[ 'y A0
JE.EEUU@TT. & HH_J

“IOINY PUE IST[RINTEN PANIY ‘I2unuey ] Jad0y
0D |CBFHS0|01 1oyiny

pue 1s1uRI0f m:EﬁM:OU el [[TH "M Plaeq
snprarels dapgausanbnpaomuel

‘uorRNOolg [EuAwUonALg jo uaunyedag

BPUIO|] ‘3014136 a8 spuio]d ‘[ausanbng) adtuel
EOU._;QWUU_@F_EEJ

“UDISIAI(] UOTIE2I0TY pUE SI8d ‘UoISua Xy
Aunon 337 §y41 / 40 ‘'umolg Y uaydag
Sao'presosggijamoyd ‘uonsag jusuaBeurpy
Pur] ﬁ..um Sa0InosTyg mﬁ.:.—.—ﬂ_z -mJ._HQ .huﬁ_.-ﬁu
Premoly °/10Z-T10T YD TPMeH T Bomeg
N0 1sry wejd Hddd14d

a1 Aq paredaid sem 1s1] 2107 YL

< 7SN\O
"PASSI 21T M PUR STUMULLOD
TS 1A AR yEnonyl BupuwFag ey
woyy Futedipiued 'Dddad 2 st pazifeuio] uass
SEM 11 210§30 PO SIY] 10} PAIINUN|OA 1511 ._ﬁu_.ﬂ.
supyd asgseawm Auew sEppolg o wEsm Suipia
-oad pue “Fuideuem ‘SujuETem oy [PURWNISY]
aram sue(] iog feme passed Ajuasa (0107)
PIEM, g [A1uEQ pue (C0F) unsny “J [Hueg

P g p wpmy. o4

Haoaddagymmm Jauwau) (oo welj 1S3
e eppold “sapads g aaseAl] J0 1S 4107 DTS
ajdwexa nonen)

610 addag;mmm
usiA ‘'safied qam pajejal
0] syjulj Buipnjou ‘sjuejd anoxa
AAISEAU] UO UOHELWIOJU] 810 104

“parsi) e swiuouds e o By aweu

JUIDAL W FHPUT I0/PUT AMIEIN] A U] PALNI0 AJUOWIHOY
aamy ey saueu payddespn 1o suduouds are sssapuared w
SIMWEL WY | [(T “SSAUJ EPUO]] jo ANsIaarug) UasueH 4
J3rug pUT UTURPUNA, “d PITYNY UORTPE PIYL EpUOLT jo
sue]] enose o apme, ul —uu._ﬁm_._ﬂ:m SEOU] 218 SAUCL IUEL], o

“dew
oS 1usdelpe ay) 0} saj5! ases|d
“{@ess sy ut aBues jenualod
$11100) epuold jo suoiBal

ul uonnquisip [eauah

tyou _saads yoes o) buiajal

‘tnos = § ‘jenuaa

-1 ._.—f_ﬂ._ = | ‘suo7

asmynauby jo weuiedag

S81E1S PANUN =] 'SBNIAS JFWNSUD] Pue aimynauby
10 Jususedag epuoii= 4 :Aq paienbal st syueyd asau)
Jo uodsuen jo/pue ‘sjes ‘vonefedosd ‘uoissassog
:(1517 "ADD) 1S} WSLHLIBADY ISUOTJIASIGEY

"SAIUNLILLINT
jueyd aaneu epuoq uj umo s3 uo Buipuedxa s1Ing
‘pamjenieu sey AJuo 10U 1BY] JN0XA UB — IN0%3
amseAl| ‘(aney BW0aag, 10U SBY I ‘anoxa §ns st
UONEAN SPISIN0 JBs) SUI\ISNS JBY] M0X3 UB — 300X
pazieaniey "epuol sepnjoul afiues jeineu asoym
sa19ads e — anneq) "epUoj Jo apisino abues einieu

& woJ “Afiejuspiaoe o Ajnjasodind ‘epliold 01 paanposul
saieds e —an0x] isuONIUYSQ 181 IddITd

npajsnesepeiuejd-epuoy)

18 pUnNoj aq Ued 2INIEPUIAWOU UL
o)Ly pponsuiyds DIngalLY PPN
e 2 S dts
wnssouf wruosoopy  pupuadopos sniosorouig
D popyaas) TN WD,
SIIRHLA UTWSTIET) SPNIA BOIDLAY
[P3-smEun pipUmEL O] poa-sriun Duadpofaopg
snazen puedip L STV SPISHEH
PO PO DO DRI
sunilap ooy STPAOTIY PHROISLY
npacf TN wpaof saumary
AUTEN] MAN] eN plO

saureu uepd 01 saSueyd Juasay

SO 122 eydap e wrmijofiyiFos POy

2'N RS BN SPUAS UM
53 e s UOTEEA DpeL WAl
) an awrys ea)-apdios myofig IEA

SN TL-LIT *FUTA AN SAPANSLD STAGL ]

(amersp axng Taamprds caoir)
D wueyd szedo paoypds PRuUDISIpDL]
wmoz 1§ TN BOWTO T & FWFN IJAUIIS

(panumieed) [T AHOOILYD
T

Page |D- 17



