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MISSION STATEMENTS

The U.S. Department of the Interior protects America's natural resources and
heritage, honors our cultures and tribal communities, and supplies the
energy to power our future.

The mission of the Bureau of Reclamation is to manage, develop, and
protect water and related resources in an environmentally and economically
sound manner in the interest of the American public.

DISCLAIMER

This manual is intended as an introduction to its subject matter and as a
reference tool. It does not create or alter policy or otherwise implement any
law and should not be cited as a source of authority. The information
contained herein, regarding commercial products or firms, may not be used
for advertising or promotional purposes and is not to be construed as an
endorsement of any product or firm by the Bureau of Reclamation or the
Department of the Interior. Firms, brands, or products that are not listed are
not deemed unsatisfactory. Invasive and pest species listed herein do not
constitute a complete list of such species.

CONTACT INFORMATION:

Joe DiVittorio, CPAg/CCA

Invasive Species/Integrated Pest Management Program Coordinator
Bureau of Reclamation

Policy and Administration

Phone: 303-445-3639

E-mail: jdivittorio@usbr.gov

NOTICE OF AVAILABILITY

This manual is available and intended as an online resource. The manual
uses many live hyperlinks that take the reader to additional information sites
and video training. Frequent updating of the manual is expected, made
necessary by new research findings and development of better methods.
Although hard copies of the manual may be printed by the reader from the
online source, any printed information may become rapidly obsolete without
notice and would lack hyperlink usability. This 2012 edition supersedes all
previous versions.

Cover photo: Precleaning heavy soil accumulations on tractor tracks,
mussels covering a penstock gate at Davis Dam, and adult quagga
mussels covering arope used in the Lower Colorado River

(photos courtesy of Fred Nibling, Dave Arend, and Joe DiVittorio,
respectively).
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Subject Directory

To assist you in finding frequently researched topics in this manual, we have provided this subject directory, as well as Contents pages located at the beginning of the main report and each appendix. In addition, you
may enter a keyword into the Adobe Acrobat™ find field for a complete topic search of the manual.
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Definition of Terms

Best Management Practice: A practice or combination of practices that is
determined to be the most effective and practicable means of preventing or
reducing undesirable results.

Desiccation: The state of extreme dryness or the process of extreme drying.
Exotic: Introduced from another country; not native to the place where found.

Flocculation: To cause to aggregate into a flocculent (loosely aggregated
particles) mass.

Invasive species: Executive Order 13112, “Invasive species” means an alien
species whose introduction does or is likely to cause economic or environmental
harm, or harm to human health.

Invertebrate: Animals without a vertebral column.

lon: An electrically charged atom or molecule due to the loss (a net positive
charge) or gain (a net negative charge) of electrons. Metal ions such as copper
and zinc have a net positive electrical charge.

Juvenile: Developing from the earlier veliger life stage (also see “veliger”), the
juvenile is an immature life stage of a mollusk where settlement out of the water
column to the substrate occurs. At this stage, the juvenile may attach to a surface
and continue development toward adulthood.

Macrophyte: An aquatic emergent, submerged, or floating plant.

Mollusk (also spelled mollusc): A type of shellfish, such as a clam, scallop, or
mussel. Mollusks having two hinged shells are referred to as a bivalve mollusk.

Nonindigenous species: Any species or other viable biological material that
enters an ecosystem beyond its historic range, including any such organism
transferred from one country into another.

Noxious weed: Any living stage, such as seeds and reproductive parts, of any
parasitic or other plant of a kind, which is of foreign origin, is new to or not
widely prevalent in the United States, and can directly or indirectly injure crops,
other useful plants, livestock, or poultry or other interests of agriculture, including
irrigation, or navigation, or the fish or wildlife resources of the United States or
the public health. The term is usually defined as part of law, statute, or
regulation.

Organism: Any living thing.
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Pest: Any insect, rodent, nematode, fungus, weed, or any other form of terrestrial
or aquatic plant or animal life or virus, bacteria, or other micro-organism (except
viruses, bacteria, or other micro-organisms on or in living man or other living
animals) which the Administrator (of the U.S. Environmental Protection Agency)
declares to be a pest. . . which is injurious to health or the environment.

Propagate: The biological process of reproduction, may be sexual or asexual.
Propagule: Any plant material used for the purpose of plant propagation.

Rhizome: A horizontal stem of a plant that is usually found underground, often
sending out roots and shoots from its nodes.

Species: A group of related organisms capable of interbreeding and producing
fertile offspring.

Stolon: A specialized type of horizontal above-ground shoot, a colonizing organ
that arises from an axillary bud near the base of the plant.

Veliger: The free-swimming immature life stage of a mollusk. As the veliger
grows, it settles out of the water column to enter the later juvenile immature life
stage (also see “juvenile”).

Weed: A native or non-native plant that is unwanted in a particular place at a
particular time.
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Executive Summary

Procedures have been developed in this manual to address the transport of pest
and invasive species through equipment movement. This manual provides
uniform guidelines for inspecting and cleaning vehicles and equipment to help
prevent the spread of pest and invasive species during Bureau of Reclamation
(Reclamation) activities. The general types of equipment described in this manual
are:

Rubber-tired land vehicles

Tracked land vehicles

Personal use equipment
Construction and facility equipment
Watercraft

Before conducting any equipment inspection or cleaning action, the reader is
urged to first review all introductory sections located at the beginning of this
manual. In particular, the “Overview of Inspection Procedures” and the
“Overview of Cleaning Procedures” sections provide valuable information. In
addition, the “Inspection-Cleaning Relationship” flowchart (figure 17) is an
extremely helpful resource that will detail the complex tasks of equipment
inspection and cleaning. These two overview sections and figure 17 when taken
together, will direct the reader elsewhere in the manual for in-depth discussion:
appendix A for Inspection Standards and appendix B for Cleaning and
Decontamination Procedures.

Reclamation operates water management facilities throughout the 17 Western
States. Reclamation’s mission objectives are the delivery of water, currently to
more than 31 million people, and the generation of hydroelectric power, currently
at approximately 44 billion kilowatthours of electricity produced annually.
Preventing the spread of invasive species has a direct effect on these objectives,
since pests and invasive species have the potential to adversely impact the flow of
water and damage facilities.

The majority of Reclamation facilities were designed and constructed nearly

50 years ago, with some facilities now over 100 years old. Roughly coinciding
with this period during the past 50 years, and as a consequence of improved
transportation, the rate of invasive species colonization in the United States
sharply increased, resulting from huge numbers of invasive species arriving from
foreign locations. Early during the period of invasive species introduction, the
impact from invasive species alone could not have been predicted as becoming a
threat to Reclamation facility operations or mission. However, when combined
with aging facilities and periodic drought, infrastructure that was once designed



specifically to deliver water and generate electrical power was not intended to
cope with these unforeseen, multiple impacts. Clearly, climate conditions that
may cause drought are outside our immediate control; aging facilities can be
mitigated somewhat through continued preventative maintenance and replacement
of components. Preventing pest and invasive species spread, however, is a tool
fully within our reach for limiting impacts to Reclamation's mission. Preventing
the spread of these species is a cost-effective approach because once these species
becomes established or widespread, control may require significant and sustained
budget expenditures for facility redesign, retrofitting, monitoring, and increased
maintenance requirements.

The spread of pest
and invasive species
from one location to
another has been
linked to the use and
movement of
contaminated
equipment. The
recent introduction of
the invasive zebra and
quagga mussel from
the Eastern
watersheds of the
United States into the
Western watersheds is
thought to be almost

Live adult quagga mussels taken from a wet well at
a Lower Colorado River facility (photo courtesy of .
Joe DiVittorio, 2008). entirely by cross
country movement of
contaminated watercraft and other equipment, and highlights the importance of

inspection and cleaning of all types of equipment.

As discussed in greater detail later in the manual, the concept of successful
prevention is the goal of all equipment inspection and cleaning processes and is
the main purpose of this manual. Prevention actions deny the entry of pest and
invasive species into uninfested locations. This factor underpins all equipment
inspection and cleaning methods to be discussed: through prevention, the spread
of these species from one place to another can be limited.
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Organization of the Manual

This manual is organized to present equipment inspection techniques first,
because inspection will determine the need for later cleaning. Equipment
cleaning methods and protocols are explained next, including a discussion on the
use of various equipment cleaning methods and products. Finally, the manual
offers information on the identification and habitats of some common pest and
invasive plant and animal species that are of high importance in the Bureau of
Reclamation (Reclamation), which may be transferred by equipment use.

The general types of equipment described in this manual are:

e Rubber-tired land vehicles

e Tracked land vehicles

e Personal use equipment

e Construction and facility equipment
e Watercraft

Introduction

This manual provides uniform guidelines for inspection and thorough cleaning of
vehicles and equipment that come in contact with pest and invasive species during
Reclamation work. The information in this manual will help personnel to
understand how pest and invasive plants and animals are spread and will provide
instructions and recommendations to reduce their spread.

Equipment inspection and cleaning are examples of sanitation actions. Sanitation
is identified as an Integrated Pest Management (IPM) cultural control tool in the
Department of the Interior’s Departmental Manual 517 DM 1 (U.S. Department
of the Interior, 2007). In addition, cultural control is an IPM tool requirement
found in the Food Quality Protection Act of 1996, Public Law 104-170,
amendment to the Federal Insecticide, Fungicide, and Rodenticide Act, which
states in part:

Integrated Pest Management is “a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools in a way that
minimizes economic, health, and environmental risks,” and “Federal
agencies shall use Integrated Pest Management techniques in carrying out
pest management activities and shall promote Integrated Pest Management
through procurement and regulatory policies, and other activities.”



Further, Executive Order 13112 on Invasive Species (Order) of February 3, 1999
requires Federal agencies to “use relevant programs and authorities to: (i) prevent
the introduction of invasive species.”

The Order also established the National Invasive Species Council, and
development of the National Invasive Species Management Plan, 2008-2012
(National Invasive Species Council, 2008). The findings of the National Invasive
Species Council and the National Invasive Species Management Plan included the
importance of preventing the spread of invasive species to minimize the
staggering costs of management and control of widespread invasions:

Prevention is the first-line of defense. It can be the most cost-effective approach
because once a species becomes widespread; controlling it may require significant
and sustained expenditures. Therefore, public investment in prevention tools,
resources and infrastructure is indispensable in protecting human health, agriculture
and natural resources.

Long-term success in prevention will reduce the rate of introduction, the rate of
establishment and the damage from additional invasive species in the United States.

Limiting the spread of pest and invasive species on Reclamation work sites can be
a significant challenge. These species can be spread in numerous ways. For
example, soil and mud that may accumulate on undersides of vehicles can carry
seeds or viable fragments of pest and invasive plants. Lodged material from
plants or animals is often not easily recognizable by casual inspection of
equipment and vehicles. In addition, foreign material can become lodged in areas
of limited sight and access. Also, the use of watercraft, pumps, in-water
equipment, and even waders in waters infested with these species can easily
become sources for spread. Therefore, it is vital that Reclamation personnel
working in areas where pest and invasive species are present have sufficient
training in inspecting and cleaning equipment. This Manual provides an effective
self-help resource to personnel.

The Colorado Division of Wildlife has provided guidelines on watercraft cleaning
procedures to prevent the spread of invasive species. These guidelines, known as
the “Clean, Drain, and Dry” system, are adapted from Colorado Division of
Wildlife (2009) and shown below.

Inspection of equipment is the primary tool for preventing the introduction of pest
and invasive species into an uninfested location. Properly conducted inspection
and cleaning of equipment prior to entry at a new location limits introduction of
these species.



Inspecting and Cleaning Equipment

Generally, equipment of all types should be cleaned at the location of last use before being
moved to a new location. If this is not possible, arrange for cleaning at a facility that is
specifically designed for equipment cleaning.

If equipment is used at a location known to be infested with an invasive species, the equipment
should undergo a preinspection, followed by thorough cleaning, and a final inspection before
being moved off the worksite.

At the new location, the equipment should be inspected again, preferably by someone other than
the original inspector before the equipment is placed into service.

If, on reinspection, contamination is found on the equipment, do not allow the equipment entry on
the new worksite; either return the equipment to the location of last use for additional cleaning or
arrange for cleaning at a location that is specifically designed for equipment cleaning.

Clean, Drain, and Dry!

Properly follow these guidelines. While on land, but before leaving a body of water:

Clean:

Remove any visible plant or plant fragments, as well as mud or other debris. Plant material, mud,
and other debris routinely contain other organisms that may be an aquatic nuisance species.
Some plant species are aquatic nuisance species.

Check trailer, including axel and wheel areas - in and around the boat itself: anchor, props and
jet engines, ropes, boat bumpers, paddles.

Clean and check and dry off all parts and equipment that came in contact with water.

Using a car wash or home power water sprayer is not adequate to kill and/or remove zebra or
guagga mussels.

Drain:

Drain every conceivable space or item that can hold water.

Follow factory guidelines for eliminating water from engines. All engines hold water, but jet drives
on personal watercraft and other boats can hold extra water.

Remove the drain plug from boats and put boat on an incline so that the water drains out.
Drain live-wells, bilge, ballast tanks, and transom wells.

Empty water out of kayaks, canoes, rafts, etc.

Dry:

Allow everything to completely dry before launching into another body of water.




Background

Prior to preparing this manual, each Bureau of Reclamation region was asked to
briefly describe the diverse kinds of equipment that were used for Reclamation
work. The equipment types were identified and broadly grouped together. It is
not possible to discuss all of the many and varied types of equipment in use
throughout Reclamation. However, this manual does provide the process to
preinspect, clean, and reinspect all equipment before moving or placing the
equipment into service. During preparation of the manual, many concepts,
methods, and products were discussed, and information was made available by
other Federal agencies and other organizations.

Reclamation’s mission objectives are the delivery of water and generation of
hydroelectric power. Reclamation’s 58 hydroelectric powerplants annually
produce nearly $1 billion in power revenues and provide electricity to serve

6 million homes. In addition, Reclamation manages approximately 16,000 miles
of canals, 280 miles of water transmission tunnels, 1,400 miles of pipelines,
37,500 miles of laterals, 17,000 miles of project drains, 348 storage reservoirs,
254 diversion dams, and 268 pumping plants rated at over 1,000 horsepower.
Pests and invasive species can adversely impact mission objectives by disrupting
waterflow or damaging water management infrastructure.

Approximately 50,000 nonindigenous species have been introduced to the United
States, and many of them create serious economic and environmental damage
(Pimentel et al., 2000). Economic implications include direct losses of
agricultural and forestry assets, land-use capability, and human health, as well as
escalating costs associated with managing the problems caused by invasions.

Invasive species can cause numerous environmental impacts from loss of
functional habitat to loss of many native species, including rare plants and
animals. The adaptive and competitive nature of exotic species, particularly in
disturbed habitats, often leads to rampant spread. Many invasive species are
spreading at alarming rates throughout the Western United States. Human
activity facilitates spread, and infestations often start in areas where plants or
animals have been moved by human activity. Boat ramps, highways, and recently
disturbed areas are often the sites of early infestations.

Environmental impacts from invasive species are difficult to quantify in economic
terms, but direct economic damages from the effects and control efforts of exotic
species has been estimated at $137 billion per year in the United States

(Pimentel et al., 2000). The way to mitigate further escalating costs to people and
the ecosystem is to halt the further spread and introduction of invasive species in
Reclamation project areas. Otherwise, environmental and economic impacts
could greatly increase, causing more difficult challenges in the future.



Spread of Invasive Species Associated
with Vehicles and Equipment

Pest and invasive species are often spread when humans move equipment to new
areas. A comparison of figures 1 and 2 shows that the most heavily populated
traffic routes in the United States correlate with increased zebra and quagga
mussel sightings throughout the West (U.S. Department of Transportation, 2002;
U.S. Geological Survey, 2011). For these mussels, the general pattern of
infestation is overland transport by watercraft and in-water equipment via the
highway system, then to a water body system, where the invasive species move
with downstream waterflow.

Watercraft, vehicles, earth-moving equipment, pumps, trailers, and other
equipment are particularly troublesome avenues of spread (figure 3). Clothing,
shoes, waders, and diving gear can become vectors of spread when personnel
leave infested areas that contain soil or mud laden with seed or plant fragments
(figure 4). Invasive species can also be deposited on fuel tanks, wheel wells, and
behind the bumpers of vehicles (figure 5). Pathogens, insects, and other animals
can be transported in the same manner.

Tractors and mowers collect plant materials during operations in the field

(figure 6). Tracked vehicles pick up large amounts of soil, mud, and debris,
making them more of a challenge to clean than smaller vehicles and other
equipment. Similarly, drivetrain belly pans of bulldozers accumulate large
amounts of soil and debris, which might require physical removal of foreign
material before washing. Physical removal of accumulated material (precleaning)
before washing operations can help reduce water demand when cleaning certain
equipment (figure 7).

Equipment use might involve not only Reclamation-owned equipment, but also
rented equipment and equipment used by contractors and subcontractors

(figure 8). Equipment also is brought in from other areas of the United States and
may be transferred out to locations where new invasions may inadvertently
accompany contaminated equipment.

Reclamation-owned, managing partner, contractor, subcontractor, and rental
equipment used at Reclamation worksites must be inspected, and cleaned if
necessary, to ensure that equipment arrives and leaves clean to prevent
introduction or spread of pest and invasive species.
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Figure 1. Daily interstate system traffic in the United States, 2002.

Zebra and Quagga Mussel Sightings Distribution
Dreissena polymorpha and D. rostriformis bugensis

Quagga
Mussel

ERING ﬂ

Map produced by the U.S Survey, Aquatic Species Database, July 8, 2011

Zebra mussel occurrences
Quagga mussel occurrences
Both species occurrences
Zebra mussels eradicated

e oe

Figure 2. Zebra and quagga mussel finds in the United States, 2011.



in an area occupied by the invasive species saltcedar (Bureau of
Reclamation photo).

U.S. Army Corps of Engineers

Figure 4. Mud encrusted on a shoe sole
(U.S. Army Corps of Engineers photo).



Fuel tank Wheel well and back bumper

U.S. Army Corps of Engineers

Figure 5. Potential areas of invasive species deposits on a tractor
trailer (U.S. Army Corps of Engineers photo).

Figure 6. Plant material carried on brush mowing equipment (photo courtesy of
Fred Nibling).



Figure 7. Precleaning heavy accumulations can help reduce water
use when washing. Working in certain areas may require a safety
lookout (photo courtesy of Fred Nibling).

Figure 8. Rental
equipment may be
delivered to

a worksite with mud
accumulations.
Consider including
equipment cleaning in
the equipment rental
contract (U.S. Army

Corps of Engineers
V.4 Army Corps of Engineers photo).




Facility Equipment Used in Water

Many facilities throughout Reclamation share common designs and components.
Where these components have the potential of being used interchangeably at
facilities from one location to another, there is a pathway of invasive species
spread, particularly by zebra or quagga mussels. Any parts, components, or
equipment being considered for use at another facility must be fully inspected for
invasive mussels and thoroughly decontaminated before transport to the new
location. Gates, valves, pumps, and structural components are examples of such
items (figure 9).

e § o R '-,.";q\‘.
x“.&" N
.- ,m miqg;'aonafihe:Operations
Figure 9. Underwater photo showing mussels covering the Davis
Dam domestic water intake grate (photo courtesy of LC Diving
and Marine Operations, 2008).

In addition to the many in-water components that may be used interchangeably
among Reclamation facilities, permanently installed out-of-water components that
use raw water for various functions and processes may be vulnerable to zebra or
quagga mussel infestation. This type of component is not likely to be
disassembled and moved to another facility; therefore, it does not pose a mussel
spread risk to other locations. However, a mussel infestation involving these
components is likely to adversely impact facility operations in some way.
Examples can include cooling water systems for mechanical or electrical
components.

Raw water fire suppression sprinkler systems are another example of permanently
installed systems at facilities that may be susceptible to mussel infestation. The
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immature free-swimming life stage of the zebra or quagga mussel (veliger) is
microscopic and can enter standard screened or grated raw water intakes during
regular sprinkler system performance testing. If you are not familiar with the life
cycle of these mussels, refer to appendix C, pages C-103 through C-111, for more
information. Once inside an unprotected sprinkler system, it is possible for the
veliger mussel to grow into an adult mussel. There, even years after initial
infestation of the sprinkler system takes place, the shells of dead mussels can
block sprinkler openings or clog pipes if the system is triggered during a fire
emergency (figure 10). It is highly recommended that raw water intakes be
equipped with reliable mussel prevention measures.

& A mussel contaminated sprinkler system may pose a high risk for life and
property.

Tl M

W e T e 5 Backgrounder!

Click here (or see

page 21) to learn more
about how mussels might
present a danger to fire
protection sprinkler
systems.

Figure 10. This raw water
fire protection sprinkler
system, located on the
former Philadelphia Naval
Shipyard, is contaminated
with aquatic organisms and
debris. Raw water that
contains zebra or quagga
mussels can enter a
sprinkler system intake,
where the mussels can
grow and clog the sprinkler
heads (photos courtesy of
B 2000 John Breuer, 2000).
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In particular, attention should be given to water bags used during crane testing
and calibration at various Reclamation facilities (figures 11 and 12). Crane
testing companies often use water bags by filling the bag with water to the
corresponding weight for the testing process. These bags can be used at various
locations across the country and might be filled with untreated raw water at the
location of last use. At the end of crane testing, the bag is drained and can be
moved to a new location. If not properly handled, water bags can become a

pathway of aquatic invasive species spread.

Ty arin, 2005

Mike Hoffman, 2002
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Figure 11. Crane testing at
Glen Canyon Dam (photo by
Gerry Jarin; photo courtesy
of Jim Jota, Imes, Inc., 2005).

Figure 12. Crane being
tested at a Tennessee Valley
Authority powerplant using
water weight bags™ (photo
by Mike Hoffman; photo
courtesy of Jim Jota, Imes,
Inc., 2002).



Remember to follow the “Clean, Drain, and Dry” recommendations supplied in
the Introduction section of this manual. Further information can also be obtained
by visiting the 200™ Meridian Web site (100™ Meridian Initiative, 2011).

Work in aquatic environments, whether reservoirs, rivers, or conveyance
channels, presents different challenges than in terrestrial areas. Invasive species
can become lodged in or on personal gear, including diving gear; watercraft; and
other conveyances, as well as associated equipment, trailers, and towing vehicles
(figures 13 and 14). Since invasive aquatic plants often spread from fragments,
special care must be taken to identify and address these issues before leaving a
water body. Invasive aquatic species, such as the zebra and quagga mussel, can
spread relentlessly and require special inspection and cleaning methods. Rigorous
inspection must be used to find problems, and total removal of potential invaders
must take place before moving to other aquatic systems.

>

Figure 13. Mud and debris on pump (above) and
hydrilla on boat trailer (below) (photo courtesy
of Fred Nibling).
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Figure 14. Hydrilla can
block the flow of water
in rivers, creeks, and
channels. It can be
spread to new locales
by vegetative fragments
and propagules carried
on contaminated
equipment and
watercraft. Lower

Rio Grande River (photo
Fred Nibling, 2001 courtesy of Fred Nibling,
2001).

Overview of Inspection Procedures

Prior to beginning any cleaning or decontamination action, be
sure to first review appendices A and B.

Inspection procedures are developed in this manual to systematically address
transport of invasive species and pests through equipment movement. This
manual provides personnel with necessary information to identify areas of
concern on vehicles and many types of equipment. In addition, personnel may
require inspection training for specific invasive species. Inspection should
include precleaning, monitoring cleaning procedures, and postcleaning.

First inspections of equipment, especially at
field sites, could potentially overlook hard to
find areas. Therefore, after equipment is
cleaned, a more detailed inspection could
reveal overlooked soil and mud (potentially
laden with invasive plant seeds or other

Best Management Practice:

Properly conduct inspection of
equipment prior to entry at a
new location to prohibit
introduction of invasive
organisms.

invasive propagules) in hard to reach areas of
equipment. For example, on vehicles and tractors, look under wheel wells, behind
bumpers, on radiators, on tracks, or above drivetrain belly pans.

Each equipment type has its own particular requirements for inspection. There
are many similarities among rolling stock vehicles, whether wheeled or tracked,
that have common design features that are prone to accumulating soil, mud, and
other foreign material. The vehicle depicted in figure 15 appears to be clean on
casual inspection, but upon closer examination (figure 16), the mud deposits on
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U.S. Department.ef Defense, 2004

Figure 15. Tracked military equipment wash bay with hardstand surface and access
underneath equipment (U.S. Department of Defense photo, 2004).

U.S. Department of Defense, 2004

Figure 16. Postcleaning inspection found remaining contamination on this
tracked vehicle (U.S. Department of Defense photo, 2004).
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the track rollers can be a source of infestation. Casual observation will not
address hidden areas of concern. Figure 16 illustrates the value of an equipment

postcleaning inspection.

e Watercraft, other in-water equipment, and facility equipment have specific
inspection needs and will be covered more extensively in appendix A.

e Even the most careful inspection of any equipment will not guarantee that
the equipment is absolutely free of contamination.

Overview of Cleaning Procedures

Prior to beginning any cleaning or decontamination action, be
sure to first review appendices A and B.

This section briefly discusses the procedure for cleaning personal gear, vehicles,
and equipment. These procedures can be used in the field. Appendix B contains
more detailed information on cleaning and decontamination, as well as
recommendations for selecting a washdown location.

Best Management Practice:

Equipment of all types should
be cleaned at the location of
last use before being moved
to a new location.

Watercraft, other in-water
equipment, and facility
equipment have specific
cleaning needs and will be
covered more extensively in
appendix B.

Precleaning, by removing heavy
accumulations of soil and debris with
appropriate tools, will save water during later
washing operations. Effective cleaning to
eliminate invasive species materials and
prevent their spread can be accomplished by
thoroughly removing soil and debris using
pressurized water. In certain situations,
cleaning with compressed air, rather than
water, could prevent damage to certain
equipment areas such as engine wiring
systems and vehicle cabs.

Controlling other invasive species may require chemical treatment. Chlorine,
flocculation, and ozone are substances that have been used to kill certain pest and
invasive species. Use of chemical treatments sometimes poses disposal and
wastewater concerns. If chemical treatments are used, local standards of waste
disposal must be followed. In addition, States may require certification or
licensing for personnel who use chemical treatments for these purposes.

Despite very careful efforts to capture and quarantine materials from cleaning
operations, site-specific invasions are likely to occur. For example, perimeters of
remote cleaning areas could benefit from silt fencing to filter wash water when
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cleaning certain kinds of equipment. Postcleaning monitoring of these areas is
recommended.

Ideally, equipment for cleaning operations should be portable, with the built-in
ability to move cleaning stations to remote sites. Progress has been made in
developing and deploying portable cleaning systems. Several examples of current
technology and use are given in appendix B for information only (not as
endorsements), and the list is not to be considered exhaustive or complete.

Table 1 discusses various invasive species that can cling to equipment and
summarizes inspection and cleaning processes. The Inspection-Cleaning
Relationship flowchart (figure 17) details inspection and cleaning pathway
actions.

Personnel who use equipment during cleaning
operations are responsi