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L Introd uction

"The Hanford Reach National Monument covers approximately 195,000 acres on both sides of the Columbia
Ruver in south-central Washington. The Monument is comprised of lands originally acquired by the federal
government in 1943 for the Department of Defense’s Manhattan Project. All of the land within the Monument
is currently under the ownership of the U.S. Department of Energy (DOE) as part of the 360,000-acre Hanford
Site. Monument lands consist primarily of parts of the Hanford Site that were considered safety and secusity
buffers during the weapons production penod of the site’s history. Monument lands aré located primarily in
Benton, Grant, and Franklin Counties, with the northeast corner of the Monument extending a short distance -

- into Adams County. Most of the Monument is managed jointly by DOE and the U.S. Fish and Wildlife Service.
(USFWS), with a small tract under management of the Washington Department of Fish-and Wildiife (WDFW). ..

The protected status of the Hanford Stite since 1943 has resulted in its becoming a reﬁlge for natwe plants
‘animals, anid biological communities that were once far moré common in the surrounding landscape The
Hanford Reach National Monument was established by Presidential Proclamation in June 2000 to protect the =
only free-flowing, non-tidal stretch of the Columbia River remaining in the United States along with the largest
remnant of the shrub-steppe ecosystem that dominated the Columbia Basin prior to European settlement. The
Reach tiself is home to the most important salmonid spawning grounds on the Columbia River. The - =
surrounding uplands contain some of the best remaining large-scale examples of the shrub-steppe vegetation .
type in the Pacific Northwest, habitat for many species of native wildlife (including shrub-steppe obligate
species), a diverse array of native plant communities (including many threatened and endangered taxa) and
cryptogams, and a unique invertebrate fanna that is still being catalogued (Soll et al. 1999, Evans-et al. 2003).

The Monument lies within the Columbia Basin, the hottest, driest region of Washington state (Franklin and
Dyrsess 1973). Environmental characteristics are summarized in Soll et al. (1999), and Rickard et al. (1988).
Elevations range from below 400 £. (122 m) a.s 1. along the Columbia River shoreline to more than 3500 ft.-
'(1067m) at the summit of Ratflesnake Mountain near the western boundary of the site. Annual precipitation

varies with elevation, ﬁom as little as 16 cm at the lowest elevations up to 35 cm along the crest of Rattlesnake
Mountain. : S :

Management Units

The Monument is divided into six administrative units (Fig. 1). Land ownership for the entire Monument
resides with the U.S. Department of Energy (DOE). However, the U.S. Fish and Wildlifs Service (USFWS) -
exercises direct management over 165,000 acres of Monument lands, while the Washington Department of Fish

and Wildlife (WDFW) manages a small recreatlonal access area. The adm1mstrauve management units are as
follows.

The Fitzner-Eberhardt Arid Lands Ecology (ALE) Reserve. The 77,000-acre ALE Reserve lies within the
southwest portion of the Hanford Site, in Benton County. The Reserve was officially recognized as a valuable
site for scientific study in 1967 due to the rich and relatively undisturbed character of its native shrub-steppe
ecosystem. The Reserve was subsequently designated a federal Research Natural Area in 1971. The area,
managed by USFWS since 1997, is closed to public access but is open by special use permit for scientific
research and educational purposes.

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
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I. INTRODUCTION

The McGee Ranch-—Riverlands Unit. This 9100-acre unit to the north of the ALE Reserve is managed direcily
by DOE. The unit lies entirely within Benton County and contains the biologically diverse Umtanum Ridge area
and extensive native grasslands and shrublands, as well as powerline corridors and highly degraded former
agriculiural lands, homesteads, and townsites. Public access is limited to the Riverlands area north of the
Midway Substation Road.

The Vernita Bridge Recreation Area. This small area (é,pprox 800 acres) on the Columbia River just north
of the Vernita Bridge has been managed by WDFW smce 1971 prlmanly to pmwde river access for ﬁshmg
and boating.

Saddle Mountam National ledhfe Refugef Saddle Mountam Unit. Thls 32 OGG-acre unit borders the north

~

shore of the Columbia River and is located entirely within Grant County This unit of the Monument, managed

by USFW S since 1971, contains sagebrush stands and important rare plant habitats, along with heavily
disturbed former agncultural lands and the Saddle Mounuun Lakes a large area of irrigation wasteway
Jmpouudments The unit is blsected by State Route 24 but i is othermse closed to public access.

Wahluke Unit. The 57 ,000-acre Wahluke Unit, located primarily in Grant and Franklin counties, is’ open tothe -

public. This unit, managed by USFWS since 1999; includes most of the Monument’s signature geologic . -
feature, the White Bluffs, as well as sigpificant shrub-steppe plant communities and rare plant habitats. The
unit includes the Wahluke Branch Wasteway and. assoc1ated impoundments, in particular the WBIO Ponds.

River Corridor Unit. This 25,000-acre unit of ﬂ.‘lﬁ Monument includes the Hanford Reach of the Columbia
River along with the Columbia River islands and a one-quarter-mile-corridor strip along the south and west

~ shore of the river. The unit also contains the Hanford Dunes, reportedly the only active dunefield within - _
Washington state. Management of this unit is multl_]unsdlctlonal mveiwng DOE USFWS the U. S Bureau of '

Land Management, and state and county agcncles

impacts of Invasive Plant Spe_cies -

. Invasive alien plant species pose one of the most serious threats to the native biodiversity, wildlife habitat, and
scenic values which the Hanford Reach National Monument was declared to protect, and for which the entire
‘Hanford Site is well known (Soll et al. 1999). At Hanford, as elsewhers in western North America, invasive
and noxious alien plant species compete against and reduce habitat available for rare plant taxa and native

plant species in general. Weeds alter ccosystem structure and function, disrupt food chains and other ecosystem

characteristies vital to wildlife (including rare and endangered species), and can dramatically alter key
ecosystem processes such as hydrology, productivity, nutrient cycling, and fire regime (Randa]} 2001, Brooks
and Pyke 2001, Mack et al. 2000).

INvASIVE PLANT SEECtF.-’S INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
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{. INTRODUCTION -

Invasive species can be seemingly restricted to the margins of major plant communities for a time, even many
yeats, before acquiring some poorly understood critical mass or the timely coincidence of favorable
environmental conditions that allow them to explode onto the broader landscape (Brooks and Pyke 2001).
Conditious created by wildfire favor the spread of many noxious weed species (Brooks and Pyke 2001, Grace
" etal 2001, Bushey 1995). '

The deleterious effects of invasive plant species are not limited to natural areas but may also severely impact
local economies. Invasive weeds compete with agricultural crops for light, moisture, and nutrients, clog
irrigation systems, and reduce livestock forage valnes in pastures and rangelands (Mack et al. 2000, Bridges
1994). Degradation of agricultural lands resulting from invasive species infestations may drastically reduce
land values (TCWPP 2003, Weiser 1997).

Management Setting

Shrub-steppe ecosystems such as that represented on the Hanford Reach National Monument are highly
susceptible to infestation by invasive plant species, especially when disturbed (DiTomaso 2000). The
Monument’s large size (195,000 acres) and the Jarge number of documented or potential invasive plant species
present significant chailenges to the stewards of biological resources. Past and present land use practices such
as farming and ranching; military activities, road building and quarrying, and riverflow management have
helped to create conditions favorable for the establishment of many invasive plant species on Monument fands
and throughout the Columbia Basin, ‘

The introduction and spread of invasive plant species is enhanced by the existence of disturbed lands and
corridors (Mack et al. 2000). Potential corridors for the migration of invasive species into and within the \
Hanford Reach National Monument include (HRNM 2003): o E

*  Forty-four miles of the Columbia River, including 15 islands.

»  Eleven miles of active irrigation canals and wasteways, and more than 1000 acres of associated
impoundments. .

*  More than 50 miles of state highway, and more than 180 miles of paved and unpaved secondary roads in
widely varying condition.

‘¢ More than 20 miles of powerline corridors and'associated access roads,

Certain trends may make invasive species even more of a problem in the future than they are at present. New
weeds may be expected to arrive within the coming years as technology and commerce continue to reduce
barriers to plant migrations (McNeely 2001, Mack et al. 2000). At the same time, recurrent wildfires,
powerline development and maintenance, the slumping of the White Bluffs, and other disturbances continually
create new habitats for invasive species to colonize.

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
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1l. Management Program Overview

Conservation Tar.gets

An invasive species control program must be based upon the overall conservation aud management goals of the

_area for which it is designed. Long-term conservation planning for the Hanford Reach National Monument is

underway; however, the process has not been completed as of this writing. In light of guidance included i in the

Presidential Proclamation (Clinton 2000), current manageiment practices, and preliminary results of the

Comprehensive Conservation Planning process (USFWS and CBSG 2003, 2002), the followmg generalizations |
have been made regardmg Monument conservanon goalsasa basns for this weed management plan: - '

s Fully ﬁmctlonmg shmb—steppe habitats and the processm tha:t characterize and maintain them, mcludmg
their full array of native species.

. Natnral spring and stream habitats with their full comp!ement of assoclated native vegetatlon and wﬂdhfe
. Healthy aquatic and riparian habitats of the Hanford Reach of the Columbia Rwer o

‘When the final version of a long-term Comprehenswe Conservation Plan (CCP) for the Monument is adopted, :
weed planning documents shouid be reviewed to ensure full compaubﬂlty with the goals and objectives ouilined

. in the CCP.

While weed management practices vary, _ﬁ_ie most successful programs’ adopt an adaptiVe;integrated
management approach with emphasis on the following points (adapted from Tu and Meyers-Rice 2002,
USFWS 2001, DiTomaso 2000, Zamora and Thill 1999; Randall 1996, S. Johnson pers. comm.). "

Resource-Based Manage'ment'

Managers should address invasive specles issues wrthm the context of Monuwent conservation goals. A
particular focus on establishing or reestablishing desired vegetation in place of the invasive weeds at a site
rather than on snnply eiumnatmg the weeds themselves is recommended :

Restoration of native vegetation is a desireable end goal for most, but not necessanly a]], infested sites. In some
cases, non-invasive non-native species may be used as competitive plantings or place holders in treatment areas. -

Prevention

The most eﬁ'ecuve method of control for invasive plant species is to prevent their establishment. Measures to
minimize the introduction of potentially invasive species onto Monument lands may include administrative -
control of access to sites, limitation of access to designated entry points (as along'a single, carefully monitored
road), inspection and decontamination of vehicles, cooperative agreements with contractors and other patties -
that need regular access to the site; educational programs, and other measures. Different measures may be
applied to different management units or subunits within the Monument, reflecting different levels of biological
value and condition, and different management goals for particular units. Strong preventive measures are
recommended for the ALE Reserve and for the Umtanum Ridge portions of the McGee Ranch-Riverlands Unit.

INVASIVE PLANT SPECIES INVENTORY AND MAMAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
7




1. MANAGEMENT PROGRAM OVERVIEW

Early Detectlon and Rapid Response

‘Weed populations are dynamic, and occasmnal new mtroductlons may be expected even when ngomus '
preventive measures are in place. Next to prevention, the most effective method for control of invasive plant
species is to detect and treat infestations as soon afier establishment as possible. Provision for extensive, =
ongoing surveys to detect new occurrences of invasive plant species is an essential component in successﬁﬂ
weed management plans (Snyder-Conn 2001).

In order to realize the full benefits of early detection, detection must be linked to the tnmely initition of 2

treatment program for the newly detected invasive species occurrence. An aggressive program of early de:tectwn .

and rapid {reatment response is one of the most cost—eﬂ:‘ectlve strategles ﬂlat can be apphcd in Weed
management

This is crltlca]ly unportant in an era whcrc ﬁmdmg for naturai resources management isin declmc Early
detection of invasive species occurrences makes it possible for treatment to be applied before a spot mfeswtlon
can spread more extensively across the landscape. Timely intervention increases treatment effectiveness while
reducing treatment duration (Belnap and Phillips 2001, Moody and Mack 1988) thus reducing expenditures for
staff time and matérials, and minimizing chemical inputs to the environment, which in turn reduces the potentlal
for treatment impacts to non-target resources such as native plants wildlife, and aquatxc resources.

Inventory and Monitori_ng

Ongoing monitoring of weed occurrences is necessary in order to assess the status of invasive plant populations

and to evaluate the effectiveness of integrated treatment methodologies. Documented occurrences of high _
priority target species (Priorities 1 and 2, described below) must be visited and assessed at least-annually. See
Inventory Methods (Section. IIL, this volume) for a list of basic inventory information to be collected at each . .
site. For each site receiving treatment, a precise record-of the treatment history-and the effects of {reatment
upon the target species must be compiled. The treatment data must include precise information regarding alt
methods used, including herbicide and adjuvant concentrations, dates of apphca.tmns, and pretreatments or

integrated measures, along with quantitative measures of the target species’ response to the treatment(s) Weed :

responses may be assessed using infestation size and abundance (percent aerial cover or, for very small
infestations, stem density) of the invasive species. All sites (Priorities. 1, 2, and 3) that are undergoing active
treatment should be assessed at least two times per year: in the spring; and in the fa]l following the end of the
drought period but before the onset of domiancy. Some successful programs mcmtor even more often. A’
monitoring schedule should be flexible enough to allow the timing of momtonng visits fo fit the phenology of
the target species.

Prioritization of Species and Sites

Thirty-six species of invasive weeds have been identified as target species for the Hanford Reach National
Monument weed management program {Table 1). Twenty-three of these species liave been documented as -
presently occurring on the Monument. In a large landscape with numerous target weed species and where
infestations vary from a single plant to hundreds of acres or larger in size, a prioritization strategy for control

and elimination of invasive plant species is essential to effectively allocate limited management resources. This .

-plan combines species-based criteria with site-based criteria to prioritize specific weed occutrence sites for
treatment. Resources can then be directed to infestations with the mghest pnonty The: followmg factors are-
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1. MANAGEMENT PROGRAM OVERVIEW

Table 1. Target list of invasive plant species for the Hanford Reach National Monument: a) specws that occur
primarily in uplands; b) species that occur primarily in wetlands and riparian areas; c) species of concern that
are already widespread. Scwnﬁﬁc names are from Kartesz (1999). Boldface indicates nomenclatural changes
since Hitchcock and Cronguist (1973) Letter codes in the right-hand column indicate weed regulatory status in
Washington state (Appendix B), including Monitor (M) and species not listed (NL NWCB 2003a). .

a. Upland Speues Active List

, . S . eed"
Scientific name | Hitchcock & Cronquist (1973) | Common name g:la::
Acroptilon repens - Centaurea repensa Russian knapweed = | B
Alhagi maurorum No record | camelthorn, . 1B
Bassia scoparia Kochia scoparia | kochia 1B
Cardaria draba Cardaria draba | white top |C
Centaurea diffisa . Centaurea diffusa | diffuse knapweed - B
Centaurea solstitialis Centaurea solstitialis yellow starthistle | B
Chondrilla juncea No record S rush skeletonweed B
Cirsium arvense Cirsium arvense Canada thistle - c .
Cirsium vulgare Cirsium vulgare . “bufl thistle - 1C
Comvolvulis arvensis | Convolvulus arvensis field bindweed C
Gypsophila paniculata Gypsophila paniculata baby’s breath c
Lepidium latifolium Lepidium latifolium | perennial pepperweed | B
Linaria dalmatica Linatia dalmatica datmatian teadflax | B
Onoporduin acantlium Onaopordum acanthium Scoich thistle B .
Secale cereale : | Secale cereale winter rye c
Sphaerophysa salsula No record swainsonpea B
Tribulus tervestris Tribulus terrestris puncturevine B
a. Upland Species: Watch List )
. . : - Weed
Scientific name { Hitchcock & Cronquist (1973) Common name | Class
Abutilon theophrasti No record ' velvetleaf A
Anthriscus sylvestris No record wild chervil B
Carduus nutans Carduus nutans musk thistle B
Cenchrus longispinus Cenchrus longispinus sandbar B
Centaureq bichersteinii Centaurea maculosa spotted knapweed B
Euphorbia esula Euphorbia esula leafy spurge B
Sorghum halepense Sorghum halepense jolmsongrass A
Taeniatherum caput-medusae Elymus caput-medusae medusahead wildrye NL

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
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{l. MANAGEMENT PROGRAM OVERVIEW

Table 1 (continued).

b. Wéﬂaﬂd and Rlpanan Species: Actwe List

Scientific name. Hitchcock & Cronquist (1973) Common name ; (‘:’iv:se:
Eleagnus angustifolia Eleagrus angustifolia =~ - ‘| Russian olive N
Lythrum salicaria Lythrum salicaria purple loosestrife - B
Myriophyltum spicatum - Myriophyllum spicatun Etrasian watermilfoil B
Phragmites. australis Phragmites communis. common reed +C:
Sonchus arvensis ssp. arvensis .| Sonchus arvensis ssp. arvensis peretmlal sowthistle 1B
Tamarix parviflora Tamarix parviflora 1 saltcedar, tamarisk NL
Tamarix ramosissina | No record | saltcedar, tamarisk A

b. Wetland and Riparian Species: Watch List -

Scientific name _Hitchcock & Cronquist (1973) Common itame Class
Amorpha fruticosa No record ' B " indigobush B.
Cyperus esculentus 1. Cyperus esculentus ‘yellow nutsedge B
Epilobium hirsutum ' No record : hairy willow-herb ™
Myriophyllum ageaticun Myriophylium brasiliense parfotfeather = . | B.

c. Species of Concern Which Are Already Widely Established

e Ve
Scientific name . | Hitchcock & Cronquist (1973) Common hame Class -
Bromus tectorum 'Bromus tectorum cheatgrass, downy brome NL
Salsola tragus Salsola kali Russian thistle, NL
: tumbleweed
Wetland and Riparian , . ' ' .
. Phalaris arundinacea Phalaris arundinacea reed canarygrass 14
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1. MANAGEMENT PROGRAM OVERVIEW

among the key criteria considered in the prioritization of sites for treatment:

Invasive potcntlal of the weed specxes

Ecologlcal impacts of the weed spec1es on native species and commumues (especxaﬂy m relzmon to specific '
conservation targets)

The size of the mfestanon :
Proxumty of the infestation to valuable biological resources.
Susceptlblhty of the i mvaswe species to treaunent

Potential unpacts of treatment upon non-target species.

Legal obligations under Washmgton state weed law, and nelghbonng land management practices, suchas

- agriculture, will also help guide site pnontlzatxon

The followmg section outlmcs prioritization guidelines based on attributes of the aﬁected site as well as those
of the targeted mvasive species. (adapted from Tu and Meyers-Rice 2002) Relative pnonty values are ranked
from the highest pnoniy (1) to the lowest priority (4). -

I.  Current extent of the infestation. Priority values regarding mfestatlon size are based on the following
hierarchy of program objectives: 1) to prevent the establishment of new weed species; 2)to eliminate
- small infestations, especially those that are rapidly growing; 3) to preveut Iarge mfestanons from
expanding; and 4) to reduce or eliminate large infestations.

Species not yet on the site but which are present nearby.

Species present as new populaﬁons or small outliers of Iarger mf&stahons especlally if they
are expanding rapidly.

.. . Species present in large infestations that continue to expand.
 d.' Species present inlarge infestations thaft are not expandmg or are expandmg very slowly

fI.  Current and potentlal impacts of the invasive specxes.

a. Specles that alter ecosystem processes such as fire ﬁ'equency, seduncntauon, m:tnent cyclmg,
- orother ecosystem processes. 4

b. Specxes that outcompete patives and dominate othcrmse undlsturbed natlve comm;umtlcs
c. Species jthat do not outcompete established, dominant natives but:
1. prevent or depress recruitment or regeneration of native species; OR

ii, - reduce or eliminate resources (e.g., food, cover, nesting sites) used by native animals;

iii. promote populaﬁoné of invasive non-native animals by providing them with resources
otherwise unavailable in the area. '
d. _ 'Spec1es that overtake and exclude nanm follovwng fires or other dlsturbances, thereby altenng

succession, or that interfere with the restoration of natural communities. Species of ﬂns type
should be assigned higher priority in areas subject to repeated. disturbances.

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
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II. MANAGEMENT PROGRAM OVERVIEW. -

IL  Value of the infested habitats or areas and surrounding or adjacent areas.

a. Infestations that occur in or near the most hlghly valued special habitats or resource areas of
the sife—especially areas that contain rare or hlghly valued specles or commumtles and areas
that provide vital resources. :

b. Infestations that occur in or near high—quality native plant communities, or that occur along _
corridors that may facilitate the spread of the species to conservation target areas.

¢. Infestations that ocour in less highly valued portions of the site. Areas already badly infested
with invasive plant species may be given low priority ualess the species in question will make

the situation significantly worse or represent a clear threat to dlsperse into hzghly valued
resource areas. .

IV.  Effectiveness of available control technologies.--

‘a. Infestations likely to be controlled or eliminated with available technology and resources and _
. -that desirable native species will replace with little further input. In some cases, such as where
satellite. colonies of highly noxious:invasive plant species are beginning to colonize non-native

annual grassland, allowing less undesirable non-native species to replace the highly undesirable

target specles may be an acceptable short-term outcome. In some cases (e.g., weed species
+ growing through road surfaces) vegetatlon replacement may not be a relevant criterion.

b Infestations hkely to be controlled with available technology and resources but not hkely to be
replaced by desirable natives without an active restoration program. -

¢. Infestations difficult to control with available technology and resources and/or whose conitrol
will likely result in substantial damage to other, desirable species.

d. Infestations unhkely to be controiled with available technology and TESOUICES.

Invasive species that are fast growing, exhibit high reproductive rates, are highly disruptive to conservation
targets, that occur along pathways of spread, or that are otherwise highly mobile on the landscape must be
given priority consideration, High priority is. also assigned to small, incipient, isolated or satellite infestations,
since these are the primary loci of population spread and at the same time are the sites where controland -~
eradication efforts are most likely to be successful (Moody and Mack 1988). Difficulty of control must also be
considered. Infestations where control efforts using available techuology and resources are fikely to yield
positive results receive higher priority than those where available methods are likely to have little effect.

Tnvasive specics whose populations are dec'reasiﬁg'an'd/or those that colonize only disturbed areas and don't
move into undisturbed habitats and do not impact recovery from the disturbance are ass1gned the lowest
priorities. _

Target invasive plant species for the Hanford Reach Nationai Mouument are d1v1ded into an active list of
species documented as occurring on the Monument and a watch list of species not yet documented on the
Monument (Table 1). Actwe list specws are ﬁlI'ﬂ]BI‘ dmded into groups for pnorlt;zatlon of treatment activities
(Table 2).-

Priority 1 species (Table 2a) are perceived as the greatest and most immediate threats to the biological
resources of the Hanford Reach National Monurrient. Priority 1 species are annual, biennial, and perennial
species that are, in general, prolific seed producers hlghly mobile on the landscape aggresswe compeuters and
tenaciously persistent when established. '

The Priority 1 rank includes invasive species such as diffuse knapweed and saltcedar, which are among the
most abundant on the Monument. It also inchides several specics, such as dalmatian toadflax and camelthorn,
which are known from only one or a few locations on the Monument and may, because of the small size of the

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAIL MONUMENT
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I1. MANAGEMENT PROGRAM OVERVIEW

Table 2. Invasive plant species treatment pnontles Hanford Reach National Monument,
2002-2003: a) Pnonty l species; b) Pnorzty 2 species; ¢) Priority 3 species.

b,

=

a Pnonty 1 Specxes
Common Name S_cienﬁﬁc Name
caniel_thom : Alhagi maurorum
diffuse knapweed Centaurea diffusa
. yellov..r starthistle Centaurea solstitialis
rush skeietonweed | Chondrilla juncea .
baby S breath Gypsophila pamczdata o
dzlmatian toadflax Linavia dalmatica
Scotch thistie -Onopondiom acanthium
| saltcedar Tamarix ramasissimus, T. pmv:ﬂam '
puncturevine Tribulus terrestris - - '
~b. Priority 2 Species .
Commeon Name | | Scientific Name
Russian knapweed Acivptz‘lan repens
whitetop Cardaria draba
Canada thistle Cirsium arvense
Russian olive El eagﬁus angustifolia
- ¢. Priority 3 Species
1:Common Name Scientific Name
kochia ' ‘Bassia scoparia
| Canada thistle _ Cirsiwn_w_dgafe
‘bull thistle | Convolvulns arvensis
perenmial peppererweed Lepi_éﬁzém Iatifolium
purple loosestrife | Lythrum saliearia
Burasian watermilfoil | | Myriophyllum spicatum
common read ' Phragmites anstrahs
winter rye | Secale cereale
‘swaitisonpesa Sphaerophysa salsula.
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Il. MANAGEMENT PROGRAM OVERVIEW

colonies, be amenable to early eradication. Idealiy, all populations of Priority 1 species should be aitacked
aggressively with the goal of eradicating small mfestatzons within a fow years, and gradually reciucmg larger .
infestations. In practical terms, some infestations of diffuse knapweed and saltcedar in low-quality areas cannot
be eradicated in the short term without taking critical resources away from areas where high-quality resources
must be protected. In the short term, treatment must concentrate on Priority 1 species where infestations are
small and/or in areas of high biological value, while larger infestations in low-quality areas must be monitored
and confained until resources permit more aggressive control of all infestations of these species.

Priority 2 species (Table 2b) pose somewbat less of an immediate threat to Mdﬁﬁinqnt resources than do

Priority 1 species, but are still invasive species of great concern. The principal characteristic distinguishing the -

two ranks is one of reproductive biology: Priority 2 species do not spread as rapidly by seed as Priority 1 |
species. Priority 2 species are perennial species that spread primarily by vegetative means, although new .

* colonies are initiated from time to time from seed. This plan offers recommendations for treating infestations of
Priority 2 species in specific sites wherever small, isolated populations oceur and where Priority 2 species
threaten high-quality natural areas, rare species, or other biological resources.

Priority 3 species (Table 2c) include all other active list invasive species. Priority 3 species are perceived as

less likely to increase, spread, or otherwise threaten Monument resources and specific conservation targets than -

Priority 1 and Priority 2 species, but are still invasive species of conicern. This plail offers recommendations for
treatment of many Priority 3 species in specific sites, especially where these species oceur in isolated or satellite
populations, or where they threaten hlgh-quahty naturaI areas, rare species, or other blologlcal TESOUrCEs.

Integrated Treatme’nt Program for Pribrity.Specie_s‘ __an_d Sites

The U.S. Fish and Wildlife Service will utilize an Intf:grated Pest Management (IPM) approach to treat targeted

invasive plant species on the Hanford Reach National Monument. Manual, mechanical, biological, cuttural
{e.g., prescribed fire, competitive plantings), and chemical treatment methods will be utilized to achieve
prioritized weed control objectives. Invasive species managers will draw. upon the full range of appropriate
control technologies to develop integrated treatment plans for target species at selected priority sites. Treatment
methodologies will be based upon the best information available from weed. management literature and
professional experience, tallore.d to the charactenstlcs of the particular species and site.

Section IV of this document prowdes a profile of the ecology, reproductive ¢ charactenstlcs and impacts of each
target invasive plant species, and includes a discussion of IPM treatment options based upon invasive species
literature (TNC 2003, NWCB 2003b, William et al. 2002, Bossard et al. 2000, CNAP 2000, Sheley and
Petroff 1999, and other sources) and dlscussmns with local professionals.

The most appropriate treatment for an mfestatlon typxcally depends on the scale of the infestation and on the

- morphology and ecology of the target species (Y outie 1997, S. Johnson pers. comm.). Manual pulling or
digging may effectively control small infestations of invasive species with minimum impact to surrounding
resources. Manual methods are labor-intensive, liowever, and are not effective against iarger infestations or
against deep-rooted perennials, Mechanical methods vary in their effectiveness but can be highly disruptive to
soils and microbiotic crusts. Biological controls are rarely effective by themselves, are lacking for many
species, and are typically not effective for small-scale infestations. Chemical control may be the most practical
and effective option for small- to moderate-scale infestations of perennial plant species but must be applied so
as to minimize impacts on non-target plant species as well as other organisms and systems. In practice,
effective treatment for many weed infestations will require a long-term imtegrated approach utilizing all methods
that are available. For example, pulling, mowing, or buming at the most favorable time of year or plant
developmental stage may enhance the effectiveness of later chemical treatments, thus reducing the chemical

. inputs required for eradication of a species or for a target level of control (Renz 2000).

Prescribed fire may be used as part of an integrated program to control selected invasive plant species or to
prepare sites for restoration to native plant species. Given the deleterious effects of too-frequent, uncontrolled
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1. MANAGEMENT PROGRAM OVERVIEW

wildfire wn‘hm shrub—steppe ecosystems, however, a great deal of care must be used when unplementmg any
treatment program involving fire.

Treatment success is greatly enhanced by aggressive early intervention at newly discovered, 1sola'ted satelhte '
weed occurrences. As mentioned above, timely intervention may reduce or, in some cases, even eliminate the

need for chemical inputs, reducing potential non-target impacts to desxreable natlve spacws and to the
surrounding enmonment

Treatment of an- umnfested buffer zone around the perimeter of existing infestations is recormnended when -
control of spread is the management goal for large mfestations. If the target species” seed dlspersal '
chamctenst[cs are well known, the area of this penmetcr can be estimated by the forrhula -

a=7wd2 (2y-1) : .
where d is the maximum distance to which 95 % of the mfestmg specxes seeds dlsperse, and yis the years of

spread (Auld and Coote 1980). While information on dispersal distances may be lacking or not readily ..
available, this principle should be held in mind. When reductlon_of the mfestahon is the goal, the tréatment area_

~ should be incrementally extended inito the infestation itself.

With many invasive plant species, successful control of even smiall mfestatlons requires several years of
treatment, often utilizing multiple tréatments per year. A long-term perspective is particularly important for

- established populanons of deep-rooted perennials, such as rush skeletonweed, Russian knapweed, and others,

and for species that are long-lived in the soil seed bank, such as yellow, starthistle, field bindweed, and others.
In some cases, total eradication is not a realistic short-term goal. Treatment success depends as much upon
long—term diligence as it does upon the methods used (Mack et al. 2000, Snyder-Conn 2001). The duration of
treatment required for a successful outcome is generally reduced by early detection and hmeiy treatment.

The removal of invasive species is one step in a process of ecological restoration of a site. Reintroduction of
native plant species will inhibit recolonization of treated sites by invasive species (Brooks and Pyke 2001).
However, where the natural physical and biological processes of sites are not restored, sites will remain
vulnerable to remfastatxon by mvaswc plant specxes '

Adaptwe Management

The ongomg momtonng of wwd populauons and of the results of control programs is a critical component of -
an adaptive management approach to Integrated Pest Management. Information provided by the monitoring
component of this management plan will be used by IPM managers to evaluate the effectiveness of treatment -
methods in light of site conservation goals. Managers will use this information to adjust priorities and
objectives, to modify treatment methodologies for greater effectiveness, and to improve precision in budgeting
and planning preocesses. The modlﬁcaimn of weed control objectlves begms a new round of treatment,
moniforing, and assessment.

Bmldmg Partnershlps

Invasive piant SpBCICS have Impacts that ignore cwnershlp and Cross management boundanm Effectwe weed
control efforts in one area can be nullified if similar measures are not taken smuﬁanﬁously on neighboting
properties. Monument co-managers USFWS and DOE should coordinate weed control efforts closely.

Parinerships between other local and regional managemcnt entifies can also greaﬂy ncrease efﬁclency in
education, detection, and treatment. - _ ,

Monument co-managers already participate in valuable partnerships through the Noxious Weed Task Force, an
organization that originally formed around efforts to control saltcedar. Task Force members include federal and

. state agencies (USFWS, DOE, WDFW, U.S. Bureau of Reclamation) a_Iong with focal jurisdictions such as
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county and district weed boards and public utility and irrigation districts. The Task Force has already achieved.
important gains in outreach, detection, and treatment of saltcedar in the mid-Columbia region and fostéred a
spirit of cooperative partnership among members (FIill 2003). These partnerships should be maintained or
expanded, and cooperative partnerships should be explored wherever opportunities are available.

Education, Outreach, and Training

E Education and outreach regarding noxious weed identification and the ecologicat and economic impacts of

invasive species enhances the long-term success of weed management programs (Svejcar 1999). Educational
programs should reach out to partners, landowners, public and private schools, user groups, and the public at
large. Increasing public awareness can lead to assistance in the prevention and early detection of weed
occurrences. Avenues for educational outreach can include workshops, brochures, mtexjpretwe dlsplays at
visitor centers, along roadsides, and at commumty fairs and similar events. :

Adequate trammg for all staff with weed management respons1b1ht1es is critical. When mventozy and treatment

responsibilities are performed by different persons, treatment staff must be as skilled. as mventory staff in the

| field identification of target invasive plant species and their look-alikes.

All monument staff should receive training in invasive specles impacts to Mom;ment resources-and in

recognition of common species. Prevenhve measures of weed control often rely upon conscientious attention to

detail by non-biological personnel such as maintenance staff, law enforcement professxonals fire crew, and
others. Adequate training of staff at all levels will improve understandmg of the threats posed by invasive .
species to Monument resources, miotivate comphance with managemenit directives, expand the Monument’s

early detection capacity, and represents one step towards spreadmg mvaswe specles awareness throughout the :

mid-Columbia commumty

Fire Management

The unique role of wildfire in invasive species behavior in arid lands deserves mention. At Hanford as

throughout the arid West, the increase in both the frequency and extent of wildfires over the last half-century is

attributable in large part to invasive species and has created conditions that favor invasive plant species and -
communities over native ones {Grace et al. 2001, Bushey 1995, Young and Evans 1985). Implementation of a
fire management plan aimed at maintaining fire frequencies at appropriate intervals for the perpetuation of -
intact pative vegetation will be a critical tool in hmmng the spread and abundance of i mvaswe pLant species en
the Hanford Reach National Monument.

M_inimum Stafﬁng Requi_r'er_nent_s

In order to carry out the provisions of an effective monitoring and treatment program for invasive plant species
on the Hanford Reach National Monument, well-trained staff must be maintained at adequate levels to attend to
the detailed elements of this plan throughout the year. While some degree of staff turnover is inevitable in any
position, maintaining continuity of personnel experienced in invasive species monitoring and management
should also be a very high priority for the Monument: Dedication of a full-time, year-round IPM coordinator,

 assisted by a qualified crew leader/assistant in a term position and a seasonal crew of 3-4 persons is stmngly

recommended as minimum staffing for USFWS-managed portions of the Monument, Additional assistance
from other USFWS personnel, seasonal staff, volunteers, and, under some circumstances, paid contractors, wﬂl
be required at times and insofar as posible should be made available when needed. -
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lll. Invasive Plant Species Inventory, 2002~2003

!ntroduction

In order to assess the current status of 1 mvaswe plant species on the Hanford Reach Nattonal Monument, an
inventory of noxious weeds in Monument management areas was conducted by personnel from The Nature .
Conservancy’s Washington Field Oﬁ;ce and staff of the Hax_]ford Reach National Monument in 2002 and 2003. .

Methods

A prehmmary target list of actual and potential invasive plant species forthe Monument (T able 1) was -
developed during Winter 2002 after consulting ecological literature (TNC 2003, Sackschewsky and Downs
2001, CNAP 2000, Mitchell 2000, Mullins et al. 2000, PNEPPC 1997), Washington State weed law (NWCB
2003a), staff of the Hanford Reach National Monument, personnel from the Hanford Integrated Biological

* Control Prograr, and local professionals. Species sclected for inventory (hereafter referred to as “target
species™) were those which met the following criteria: 1) a demonstrated ability to outcompete native plant
spec1es and to change the structure and fimction of natural ecosystems in the Columbia Basin and/or elsewhere
in the arid and semiarid West, and 2) ranges that currently include the Lower Columbia Basin or nearby areas
or that can be reasonably expected to migrate into the Columbia Basin within the relatively near future. This,
working lst of target weeds is intended to be a flexible tool that can be expanded or redueed as new information
about plant tmgratlons and ecological effects becomes avallable

The list of target invasive plant spemes is dmded into upland and npanan habitat types. Specxes that may :
occur in either habitat type were placed into the type where they were most likely to be encountered, but

surveys for that species were not necessarily limited to that habitat type. The list of species for cach habitat
type is further divided into species that have been confirmed to occur on Monument Lands (Active List) and
species that have not yet been documented on Monument lands (Watch List). An additional category identifies
 invasive plant. species that display considerable ecological impacts on infested lands, but which are already so -
widespread on the Monnment that control is feasible only in selected areas for particular management purposes .
(Table 1c). Since they are already ubiquitous throughout ali or most of their suitable habltats ‘these w:desPread
species of concern were not Itrvenmned durmg the surveys. :

Surveys for target invasive piant spec:es were performed between Apnl 1 a.ud October 10, 2002 and between
April 15 and July 3, 2003. For each invasive species occusrence, the following information was documented:

Scientific name: gentis, spec1es, and any other nomenclature required for positive identification of a

 Infestation size (length x width). .
- Phenology: seedlmg, rosctte; bolting; flowering, secd (ripening/dispersing); mature; dead

Percent cover of the invasive species within the infested area. Percent cover was estimated using the
following cover classes: < 1%, 1-10%, 11-25%, 26-50%, 51-100%.

{Continued)

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANEORD REACH NATIONAL MONUMENT
' ' 17




IIL. INVASIVE PLANT SPECIES INVENTORY, 2002-2003

Management unit name.
County name.
USGS 7.5" quadrangle name. o
Specific location information.
Disturbance type, if known.
. Associated vegetation. .
| Field data was recorded using hand-held microprocessors (Handspring Visor Platinum) linked to a desktop.

invasive species database (Microsoft Access 97) under development by The Nature Conservancy’s Oregon
Field Office and the U.S. Bureau of Land Managememt Geographic locations of weed occurrences were

recorded as either points, lines, or polgons using portable GPS units: Three types of GPS unit were used during

the course of the inventory: a Magellan Companion plug-in for a hand-held microprocessor; a Trimble
Geoexplorer 1M, and a Garmin en-ex Coordinates were recorded in UTM NADZ’J’ or were converied fo thls
datumn in the GIS lab.

All GPS coordinates were imported into GIS layers. Weed occurrences were also drawn in the field on USGS
7.5" topographic maps. Some large polygons in degraded, low-quality areas were recorded only on topégraphic
maps and were digitized from these hand-drawn records. A few large polygons were approxxma:ted from
existing vegetation maps (Secale cereale) from aerial i nnagery (Eleagnus angustzfolza) or ﬁ'om dlrect expert
accounts (Mynophyﬂum spicatum). -

Search areas and strategles. Inventory staff searched well over 20 000 acres (>8000 ha) of the Monument for. -

targeted invasive plant species (Fig. 2). Inventories focused on areas where noxious weeds had been previously
reported, on special habitats (e g., springs or riparian areas) where certain target species are expected to occur,
and in disturbed lands and corridors. Most non-native plant species establish most readily in areas such as
roadsides, gravel pits, abandoned agriculiural fields, and other disturbed lands. Roads and watercourses, in

- particular, can behave as corridors for weed transport and. migration into new areas. Detection of weeds along
corridors prompted systematic searches of surroundmg areas. Searches of target areas such as these havea
hlgh likelihood of turning up many noxious weed occurretices (Zamora and Thill, 1999). Some noxious weed
species are highly mobile and capable of establishing in undisturbed habitats, necesmtai:mg systematic overland
searches. Such overland searches were fimited by time constraints for this inventory, but were conducted in
areas of particular biological importance such as Umiamum Ridge on the McGee Ranch-Riverfarids Umt, the

White Bluffs, and portions of the Arid Lands Ecology (ALE) Reserve. Inventory staff also scarched for noxious

weeds while traversmg expanswe areas of the ALE Reserve n the course of a concurrent vegetatnon—momtonng
project.

The i inventory was conducted pnmanly on shmb—steppe uplands and around nafural spnngs Aquanc o
environments associated with irrigation wasteways and artificial impoundments on the North Slope were not
included in the survey. Riparian habitats surrounding these features were only partiaily surveyed, and i mvaswe
species asociated with these habitats are undoubtedly substantially underreported here. Aquatic and shoreline
habitats of the Columbia River were surveyed on five different days during July and October 2002 and July
2003 and were undoubtedly undersampled Hydrophytic weeds and other invasive species that ocour between
the high- and low-water marks of the river appeared to be wu:lespread to ublqurtous along the 1ength of the river
shore and were not mapped.

* INVASIVE PLANT SPECIES INVENTORY AND-MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
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Ht. INVASIVE PLANT SPECIES INVENTORY, 2002-2003

Results and Discussion

Noxious weed surveys in 2002 and 2003 confirmed the presence of 23 invasive plant species on the Hanford
Reach National Monument (Table 1), including three species that had not been previously documented on
Monument lands. Overall, the inventory recorded 401 occurrences of invasive plant species, infesting more than
9000 acres (> 3600 ha) over all management units of the National Monument (Table 3, Fig. 3).Diffuse
knapweed (Centaurea di Jﬁsa) infested more than 3600 acres (> 1400 ha), more than 40% of the total area
occupied by target invasive plant species on the Monument. Diffuse knapweed infestations were mostly along
roads, but also occurred in riparian areas; in old fields, and, most noteworthy, in some shrublands. Diffuse
knapweed appears to be ubiquitous along the shoreline of the Hanford Reach between the high- and low-water
marks. This acreage has not been mapped or included in areaﬁgures SO that the total acreage of diffuse ~
knapweed infestations reportcd here is clearly an underestlmauon. ‘

Table 3. 0ccurrences and areas mfcsted by target mvasive plant species Hanford Reach National Monument
2002-2003.

Total Area - | Area

Common name Scientific Name Occurrences | {(Hectares) {Acres)

| Russian knapweed | deroptilon repens 48 381.6 0431
camelthorn Alhagi maurorum 1 <0.1 <01 -

| whitetop. Cardaria draba S 63 . . 2012 497.1
diffuse kmapweed - | Centaurea diffusa 88 . |- 14889 3679.1
yellow starthistle - Centaurea solstitialis 29 126.5° C 3127
rush skelétonweed | Chondrilla juncea 31 2800 | 692.0 -
Canada thistle Cirsium arvense 24 6.1 15.1
bull thistle Cirsium vulgare 3 <0.1 <0.1
field bindweed | Convelvulus arvensis 29 337 . 833
Russian olive. Eleagnus angustifolia 8 2343 - '57%.0-
baby's breath | Gypsophila paniculata 1 <0.1 <01
*kothia Kochia scoparia '8 173 42.7 }
perennial pepperweed | Lepidium latifolium 13 122.7 3031
dalmatian toadflax | Linaria dalmatica 2 <0.1 . <0.1
purple loosestrife . | Lythrum salicaria 3 0.8 20
Eurasian watermilfoil . | Myriophylium spicatum 2 04 231
- Scotch thistle Onapordum acanthium 3 0.1 02
common reed Phragmites australis 11 361 893
“winter rye _ Secale cereale 3 1926 475.8
perennial sowthistle |.Sonchus arvensis 1 areaunknown |
‘swainsonpea o Sphaerophysa salsula 10 150 371
sattcedar Tamarix ramosissima, 19 519.5 12838

T. Pawviflora
.| punctureving, tackweed | Tribulus terrestris 1 0.1 0.2
Totals 401 3665.8 9058.6

" INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT -
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[l INVASIVE PLANT SPECIES INVENTORY, 2002-2003

Clonal colonies of Russian knapweed (4croptilon repens; 943 acres/381 ha) and whitetop (Cardaria draba)
dominated considerable acreage in riparian areas, former agricultural lands, and other disturbed areas. - = -
Whitetop (63 occurrences, 497 acres/201 ha) in particular was present at nearly every spting, seep, well, or

other area where soil moisture may have been closer to the surface than in the surrounding landscape.

Rush skeletonweed (Chondrilla ]uncea 692 acres/280 'ha) and yellow. starthlstle (Centaurea solsﬁnalzs 3 12
acres/126 ha) both formed large patches in highly disturbed areas. However, these highly mobile species
appeared in lightly to moderatdy disturbed grasslands and shrublands as well. Occurrences of both of these
species continued to be discovered by personnel from USFWS and The Nature Conscrvancy (TN (&3] through the
spring and early sumimer of 2003 suggestmg that additional mfestauons of both of these compomte species
remain to be found.

‘Sattcedar (Tamanx spp.; 1284 acres! 520 ha) was the. second most common taxon in the mventory, con1pnsmg
more than 14% of the total area occupied by target invasive plant species on the Monument. Saltcedar was - -
common on or near seeps along the face of the White Bluffs as well as along irrigation wasteways and
impoundments on the North Slope, where it was often codominant with Russian olive (Eleagnus angusz‘zfolm
579 acres/234 ha). With the exception of these woody species, the artificial wetlands and riparian areas
associated with wasteway impoundments were considered low priorities for inventory purposes. Species such
as purple loosestrife (Lythrum salicaria) and common reed (Phragmites communis) were consequently .
undersampled in these habitats and along the Columbia River shoreline, and the results presented here are poor
indicators of these species’ abundance on the Monument

Three invasive plant species were documented for the first time on the I—Ianford Rcach Nanonal Monument. A

- single individual of dalmatian toadflax (Linaria dalmatica) was observed aleng the west side of the White
Bluffs Road in the Wahluke Unit. A small infestation was also observed on a USFWS island just outside the
Monument’s boundary by USFWS personnel. Three small clusters of Scotch thistle (Oropordum acanth:um)
where recorded in the lower Cold Creek Valley Perennial sowthistle (Sonchus arvensis ssp. arvensis) was
identified from a specimen collected in a riparian area associated with the WB 10 Ponds, where it appeared to
be somewhat abundant. The species may have been present in th1s area for some time wtthout not1ce '

CHARACTERIZATION OF INFESTATIONS BY MANAGEMENT AREA

The Arid Lands Ecology (ALE) Reserve. Wlule ALE contains many of the highest qualIty natsve plant
communities on the Monument, invasive species are a mountmg concern. Riparian vegetation at important
spnng systems (Rattlesnake, Snively, and Benson/Bobcat) is highly degraded and increasingly dominated by
invasive species such as Russian knapweed, whitetop, and Canada thistle. Whitetop is common also at many
seeps along the middle slopes of the Rattlesnake Hills. Russian knapweed and ‘whitetop are common and
probably spreading in highly disturbed lands along the length of Cold Creek. Diffuse knapweed is \mdespread
along many of the Reserve’s roadways, including those at higher elevations and in remote Tocations, and in the
“dry creekbed of upper Cold Creek. The species has not yet been documented colonizing in natural areas
surroundmg these corridors and is a high priority for treatment to prevent this colonization. Rush skeletonweed
is established in the lower Cold Creck Valley and has recently been discovered in lowa Flats and other areas on
the Jow slopes of Rattlesnake Mountain. There is great concern over this mobile species” ability to move further
into quality natural areas, making all occurrences high priorities for treatment on ALE (see Section IV, this
volume). The recent fire history of the ALE Reserve has favored the increase and spread of many of these
invasive species, along with cheatgrass (Bromus tectorum) and Russian thistle (Solsola tragus Evans etal.
2003). . |

(Continued)
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1. INVASIVE PLANT SPECIES INVENTORY, 2002-2003

The McGee Ranch-Riverlands Unit. Portions of this unit are extremely weedy. Diffuse knapweed, Russian
knapweed, whitetop, perennial pepperweed (Lepidium latifolium), and other invasive species infest larpe areas _
of the McGee Ranch area north of SR.24. Diffuse knapweed is common along roads and other disturbed sites
throughout the unit. It is notable-that diffuse knapweed has escaped from gravel roads and infested sagebrush
shrublands at the west end of the site along with some abandoned agricuitural fields. The Riverlands area hosts
a number of large infestations of Russian knapweed, most notably in the vicinity of the old Midway townsite
and at China Bar. China Bar also hosts the unit’s only documented occurrence of saltcedar (Tamarix SpD).
Fortunately, biologically rich Umtanum Ridge appears to be largely free of noxious weeds at this time, except
for small infestations of diffuse knapweed and Russian knapweed on unpaved roads through the area. 'I'hese
isolated occurrences should be high priorities for treatment (see Section IV, this volume). :

The Vernita Bridge Recreation Area. Diffuse knapweed, which is common along the Columbla Rwer
shorelines up and down the length of the Hanford Reach, is scattered throughout this unit, partlcularly on
roadways and in parking and boat launch areas. While these areas will undoubtedly continue to receive diffuse R
knapweed propagules brought in by automobiles and, possibly, by boats control activities in these areas will
minimize the spread of diffuse knapweed from these locations to other portions of the Monument and '
surrounding areas. Two small borrow pits in the eastern section of the site support riparian vegetation mcludmg
patches of Canada thistle and commion reed smafl enough for eradication to’ be a reasonable objcctwe

Saddle Mountain Unit. Large areas of tlns unit between SR 24 and the. Columbia River are hglrtly to heavﬂy
infested with noxious weeds. Diffuse knapweed occupies extensive former agricultural Iands in the flats along
the shore of the Columbia. Abandoned quarries host saltcedar, rush skeletonweed, and Russian knapweed. The
Saddle Mountain Wasteway and its impoundments, including Saddle Mountam Lake, host populations of many

. riparian weed species, including saltcedar, Russian olive, common reed , purple loosestrife, and perennial

pepperweed. Isolated infestations of saltcedar and yellow starthistle are pnontles for treaiment on ‘this unit (see :
Section IV, this volume),

‘Wahtuke Unit. The riparian areas surrounding the WB10 Ponds are dominated by Russian olive and host
many other riparian weed species. Saltcedar is abundant in places, particularly in shumping areas along the
White Bluffs. Yellow starthistle is well éstablished in the lowlands and bluffs of the southern portion of thls
unit. All infestations of this mobile anmal are high priorities for treatment, especially where they threaten the
population of White Bluffs bladderpod (Lesquerella tuplashensis; see Section IV, this volume). Extensive

patches of Russmn lmapweed and a number of other invasive species occupy extensive.areas along the Ringold
~ Road. - : - -

River Corridor Unit. The dynamism of the_ gre'at'river, the wide daily fluctuations in riverflow owing to
upriver hydroelectric generation, and the steady supply of alien propagules borne by the river make this -
corridor a fertile ground for hydrophytic weeds and other invasive plant species and complicate plans to control .
or contain invasive species. Hydrophytic weeds such as purple loosestrife and reed canarygrass (Phalaris
arundinaceq) are common between the high- and low-water marks along the length of the Hanford Reach.
Diffuse knapweed colonizes this same disturbed elevational zone and is the most abundant and widespread -

weed along the river. A large clonal stand of common reed can be observed upstream from the Wahluke ferry

landing. Eurasian watermilfoil (Millefolium. spzcatum) oceuts m several persistent paiches south of the Whltc
Bluffs boat launch, .

Island uplands are subject to mfestatxons sumlar to mamland uplands with Russian knapweed, d:fﬁlse
knapweed, Canada thistle, yellow starthistle, and rush skeletonweed the most widespread and abundant of:

invasive species in these areas. The later two highly mobile species, posmoncd as they are, upwmd of naj:ura,l
arcas on the Wahluke Unit, are high pnonhes for treatment.

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
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1L INVASIVE PLANT SPECIES INVENTORY, 2002-2003

Conclusnons and Recommendatlons

There are more specles of noxious weeds mfestmg Iarger land areas of the Hanford Reach Natlonal Monument E

than had previously been reported. While this inventory represents a concerted effort to provide a detailed
picture of the extent of invasive plant species on the Monument, it is far from a complete picture. Due to -
inevitable time limitations, large areas of the Monument remain unexplored by inventory personnel, so that the
numbers of species and infested areas that are reported here must be taken as minimum esmnates for invasive
plant species on the Monument.: :

A biological i mventory represents only a snapshot in time. Invasive plant populations are dynamic and'vﬁ]l
require monitoring annually or more often to accurately apprise management of pattems of abundance and
threats to biological resources. Invasive spemes can.be seemingly restricted to the margins of major plant
communities for many years before acquiring some poorly understood critical mass, or the timely coincidence
of favorable environmental conditions, that aliows them to explode onto the broader landscape (Brooks and
Pyke 2001). Condmons created by wildfire favor the spread of many noxious weed species (Grace et al. 2001,
Bushey 1995). Invasive species that have not yet been recorded on the Monument occur in as close proximity to
its boundaries as in Central Hanford or in the ncarby Tri-Cities area (Rice 2002, R. Roos pers. comm.). In the

years ahead new specws of nou—nahve plants will continue to arnve ﬁnm near and far (Mchely 2001 Mack et

al. 2000).

The ongoing momtonng of weed populatlons and their rcsponses to control programs is also necessary in order .
to evaluate the effectiveness of mtegrated treatment methods applied by invasive species management S
personnel. Manapers must have this information in order to adjust treatment priorities and objectives ina -

changing landscape, to modify treatment protocols:to maximize effectiveness, and to enable greater precxslon in _

budgeting and planning processes.

Managers of the Hanford Reach National Monument will continue to require timely information regardmg the .
distribution and abundance of invasive plant species and the effectivencss of weed control efforts in order to

adequateiy protect the blodwcrsny of the Hanford Site. Establishing and maintaining a well-staffed and trained;

year-round invasive plant species. monitoring program as part of an overall Integrated Pest Managemcnt Plan .
- must be a high priority for the Hanford Reach National Monument. = D -

Further inventories. Herbaceous weeds of artificial riparian areas associated with irrigation wasteway
impoundments on the Wahluke and Saddle Mountain Units were considered low priorities for inventory
activities and were, as a resul, conmderabiy undersampled. A more accurate estimate of the abundance and

* distribution of these invasive species can be obtained only by a thorough inventory of these areas as well as the - -

irrigation canals and wasteways : themsalves should resources permit.

Access and security, Weed inventory personnel were unable to gain access to the southern portion of the ©
McGee Ranch area through Gates 121 (fiom SR 240) and 121B (from Cold Creek County Rd.). Keys to
padlocks onthese gates did not-work. Hanford Biological Control Program personnel mentioned that their keys

to these gates had stopped working somie time ago. Although the area can be accessed via a rough track through -

sagebrush from the Umtanum Ridge Road, this route may not be appropriate for all kinds of transport and may
represent a potential fire hazard during the dry months. Repair or replacement of the Gate 121 and 121B locks
would greatly facilitate inventory and control efforts in this portion of the McGee Ranch-Riverlands Unit. -

A rudimentary gate in sagelands along a powerlin access road at the southwest boundary of the McGee
Riverlands Unit is secured only by loops of barbed wire. This gate, in a remote part of the Monument and near
habitats of high biclogical value, was found open during a survey in 2002, Installation of a standard security -
gate with padlock should help to reduce ocasional incidences of trespass, which are reported in this area.
Trespassing individuals or livestock represent an avenue of invasive specics introductions that can be controlled
by this simple security measure.

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT -
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111, INVASIVE PLANT SPECIES INVENTORY, 2002-2003

Changes to the target list. Wide-ranging surveys during 20022003 suggest that bull thistle (Cirsium vulgare) -
is present only as scattered individuals and does not appear to pose a significant threat to Monument resources.
Given the large number and widespread nature of many other invasive species on the Monument, this non-
native thistle should be removed from the list of target species in order to concentrate resources on species that
demonstrate more significant impacts on Monument resources.

The extent of dense, persistent patches of black locust (Robinia pseudo-acacia) along the Ringold Road
warrant attention. The species clearly reproduces vegetatively and spreads aggresively under the right
conditions (pers. obs.). Monitoring around extant patches and along the Columbia River shoreline upstream cf

Ringold to determine if séxual reproducuon is occurring in this potentlaily invasive species is recommended (M.
Tu pers. comm.).

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT -
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IV. Invasive Plant Specieé Profiles

' lntroducﬂon

This section presents brief profiles of current target invasive plant species for the Hanford Reach National .
Monument. Each profile includes a summary of the followmg mfonnailon for each specles

» Biclogy and ecologlcal impacts. = -

s  Legal status in Washington, Deﬁnrl:l(ms of Washmgton state noxious Weed classes are presented in
Appendix B. , _ ‘

« Distribution on the Monument, if apphcable A d:stnbutlon map is furnished for all actwe specws _
. Pnonty sites for trea:lment activities.
. Treatment methods.

Target invasive plant species are presented in two groups. Active List species are presented first, and. Watch .
List species follow. Species are presented in alphabetical order by scmnuﬁc name within groups.

* Common terms and abbreviations used in the text are given below. Deﬁmtlons are from Hager and Sprague '
(2000) and Senese (2002).

A acres

a.i. — active mgrechent The component of a chemlcal herblclde that is respons1ble for its toxm effect upon a
target species.

a.e. — acid equivalents. The herbicidally active portion of the active ingredient in an herbicide formulaﬁon a
method of comparing the actnal amount of herbicidally active material between different formulations of the
same herbicide. This term is not synonymous with the term “active ingredient.” Different formulations of an~
herbicide may contain different amounts of active material, even when the amount of active mgredlent is the '
same. See Appendix C or Hager and Sprague (2000) fora more complcte explanauon

amine — A formulation of an herbicide with enhanced water solubility. Amine formulations may be |

recommended when the am1 is for the herbicide to move freely through the soil solution for uptake by the
'target $ TOOLS.

- ester — A formulation of an herblmde with enhanced lipid (fats and oils) solubility. Ester formulations enhance

an herbicide’s ability to penetrate the waxy leaf cuticles developed by some plant species (e £, dahnatlan
toadflax).

viv — volume-to-volume: A calculation of the volume of a solute to be added to the total volume of a'solution to
produce a desired concentration. Sec Appendix C or Senese (2002) for a more complete explanation.

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
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1V. INVASIVE PLANT SPECIES PROFILES

Active List

RUSSIAN KNAPWEED ACROPTILON REPENS (CENTAUREA'REPENs)

Russian knapweed is a long-lived perennial forb in the composite family (Asteraceac) characterized by an
extensive, spreading root systém and low seed production (Carpenter and Murray 1998a).

Russian knapweed is a strong competitor and can form dense colonies in disturbed areas. The plant spreads
primarily through a system of creeping horizontal roots. The roots of Russian knapweed can extend toa depth-
of more than 7 meters with as much as 2.5 meters of growth occurring the first year (Zmnerman 1996). A
single plant can cover an area of 12 m? within two years (Watson 1980).

Russian knapweed s dense vcgetanve growth allows the species to quickly colonize and donunate new 51tes
forming dense single-species stands. Russian knapweed produces an allelopathic. compound which may inhibit
root growth of neighboring plants (Watson 1980, Stevens 1986), furthering the species’ competitive advantage. -

Russian knapweed invades open, disturbed areas, roadsides, agricultural areas, and rangelands. Russian
knapweed appears to thrive in riparian areas where soil moisture is somewhat higher than normal; however,
recent evidence suggests it is expanding slowly into even the driest habitats (Young and Clements 2002).
Russian knapweed mfestanons crowd out native plant species, reduce forage value for wildlife and range stock,
and increase precipitation runoff and soil erosion (Carpenter and Murray 1998a, Roché and Roché 1988). The
‘species can be extremely long-lived and persistent, with clonal stands reported as old as 75-100 years
{Carpenter and Murray 1998a).

Russian knapweed is classified as a Class B Non-Des1guate noxious weed in Reg',lons ¢ aud 9. State law calls .
for containment, gradual reduction, and prevcntmn of further spread of Class B Non—-Des:gnate IIOXIOIJS Weeds
(NWCB 2003a).

Current Status and Treatment Priorities on the Monument

Russian knapweed is a Priority 2 species on the Hanford Reach National Monument. Russian knapweed is
known to infest more than 940 acres (> 380 ha) on the Monument, with multiple large concentrations occurring
on every management unit of the Monument (Fig. 4). Occurrences at the White Bluffs boat launch and potential
habitats in the vicinities of most irrigation wasteways and unpoundments wete not surveyed, so that Russmn
knapweed is certamly underreported here: '

Priority treatment sites for Russian knapweed include 2 1solated mdmduals in roadways on Umtamzm Rxdge a.
small isolated stand amid sagebrush in the west end of the McGee Ranch area, an isolated stand:in Bobcat
Canyon near Benson Spring, an isolated stand near an unnamed artesian well in the McGee Ranch area, and a
stand along the gate 118 Rd on ALE (Table 4). These sites should be treated aggressively with thie aini_of -
eradication within 3 years for the two small Umtanum Ridge sites, and within 5 years for the other sites. Picloram
- (Tordon) applied during late spring appears to be the most effective herbicide for use against Russian knapweed
(see below). Clopyralid (Transline) applied during spring and fall has also been effective. Small, isolated
infestations may be controlled by covering with securely anchored landscape fabric for three or more years.

Table 4. Priority Sites for treatment of Russian knapweed.

unit Location SR East (NAD 27) | North (NAD 27) |
McGee-Riverlands | Umtanum Ridge . . | 287367 .| 5165422
: : 286772 - | 5165279
MeGee Ranch (west) . 286612 5161819
' 287881 5162729
ALE Rattlesnake Mt., Woodeu Powerline Rd. | 303884 5140517
‘Benson Spring 295865 | 5147223
Gate 118 Rd 292639 5153468
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IV. INVASIVE PLANT SPEGIES PROFILES

The perimeters of larger infestations, esgemally those around Rattlesnake Spring, should be treated to contain
or gradually reduce the infestations as resources permit.

Control

Russian lcnap‘éveed is extremely persisteﬁt An integrated prograxri of mechanical, chemical, and biological
control, combined with frequent momtormg, IS needed to control and eradlcate an estabhshed population.
Manual and Mechamical Methods

Manual and mechanical methods can be used to reduce an mfestatlon, but used alone Wﬂl not ehmmate a stand g
of Russian lmapweed ' :

Repeated pulling can reduce pIant vigor and may be a practlcal control for small populanons Pu}lers should uy
to remove as much of the plant’s root as possible.

CAUTION: An single account has anecdotally linked sap from diffuse knapweed, and perhaps related‘
knapweed species, with a form of cancer. Anyone working with diffuse knapweed or other knapweed species

should wear protective gloves and avoid getting knapweed sap into open cuts or abrasions (Carpenter and
Murray 1998b).

- Mowing may be used to prevent or postpone flowering and seed production, but provides little stress to overall
plant vigor unless repeated consistently at short intervals. In low-quality areas disking or plowing (to a depth of

at least 30 cm) can provide effective control if the practlce 1s continued for at least 3 years (Carpenter and
Murray 1998a),

Biological Methods

Subanguina picridis, a gall-forming nematode, has been introduced in Washington, but failed to establish
(Coombs et al. 2002) ‘Where established, its affect on Russian knapweed populatxons has been Iargeiy
unnoticeable.

Sheep and goats will graze Russian knapweed if confined to an area where alternative forage is unavailable.
Repeated grazing will weaken plant reserves and make plants more susceptible to herbicidé treatments (BIRC
2000). Carefully confrolled grazing'could be an effective part of an integrated treatment plan for dense
infestations of Russian knapweed such as those along Ringold Flat, or in the lower Cold Creek Valley.

Chemtical Methods

Picloram (Tordon, Grazon) is cxted as the most effective herbicide on Russian knapweed by Duncan {1994,
cited in Carpenter and Murray 1998a). William et al. (2002) recommend 0.25 — 0.5 Ib. a.e./A applied in late
spring. Repeated applications are required for thorough control. However, application of Tordon 22K has
yielded unsatisfactory results on Russian knapweed elsewhere in Washington (D. Wilderman pers. comm.).

Clopyralid (Transline, Stmger) applied at 1.3 pints product/A during bud-growth stage and in fall controlled
Russian knapweed by 96 and 100% respectively (Duncan 1994, cited in Carpenter and Murray 1998a). Second
year control was not quite as high (88%). Clopyratid is more selective than Picloram but can still damage or
kill members of the composite (Asteraceae), legume (Fabaceae) and buckwheat (Polygonaceae) families.

Curtail is a formulation of clopyralid and 2,4-D which is effective against a wider range of broadleaf plants
than clopyralid alone. Curtail applied at 3 qts. product/A provided somewhat less control of Russian knapweed
than Clopyralid alone in field tests (Duncan 1994, cited in Carpenter and Murray 1998a). The Washington
Natural Areas Program has had variable success using Curtail in the treatment of Russian knapweed (D.
Wilderman pers. comm.). Curtail will damage most perennial broad-leaved plants and so should be applied
carefully to minimize the damage to non-target plants.
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Redeem R&P is a combination of clopyralid and triclopyr. This formulation, may be applied at 2.5-4.0 pts, .
product/A during the early bud to early flower stage to control Russian knapweed. The formulation should be
applied with a nonionic surfactant in at least 10 gal. of watet/A (William et al. 2002).

'Imazapyr (Plateau) applied at 8 oz. product/A has provided excellent control of Russian lcnapweed (Snyder-
Conn 2001). Imazapyr is most effective apphed in Iate fall-(J. Rodriguez 1 pers comm.}.

2,4-D at 4.0-8.0 Ib. a.e/A apphed early durmg the boltmg stage will control plauts emerged at the tnne of
spraying but delivers no residual control (William et al. 2002). '

Glyphosate (Roundup, Roundup Ultra, Rodeo, Accord) applied at 1 gt. product/A cluting the bud¥grcwth_'stage
can be used to control the topgrowth of Russian knapweed (Beck 1996, Watson 1980). Abundant regrowth
‘from the root systems may occur the following year and additional applications will be necessary. 4 10% .
concentration of Roundup applied during the late bolt to flower bud stage has resulted in 30-90% mortahty in
Washington (D. Wlldcrman pers. cotnimn. ) ; :
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CAMELTHORN ' : , ALHAGI MAURORUM (ALHAGI PSEUDALHAGI)

Camelthorn is a deep-rooted, thizomatous, perennial Eurasian shrub in the legume (Fabaceae) family,

* Camelthorn’s spiny, mtncately—branched stems reach 1.5 to four feet in height, while roots can extend six to
seven feet in depth. Seedling establishment is sporadic, but the species spreads aggresively by vegetative _
means {O’Connell and Hoshovsky 2000) The spreadmg root system can produce aerial shoots up to 25 feet -
away from the parent plant (NWCB 2003b).

Camelthorn is unpalatable and may be injurious to some animals. Because of its deep root system,
camelthorn grows successfully in dry, rocky, and saline soils, as well as in deeper, moister soils. The plant is
especially abundant along riverbanks, canals, and irrigation ditches (NWCB 2003b).

Camelthorn was first reported in 1956 along the lower Crab Creek drainage i in Grant County, WA., and has

since spread eastward. Part of the infestation borders on a major state h1ghway, whxch raises concems for s LT

poteritial to spread rapidly to ether arcas (NWCB 2003b).

Camelthom is classified as a Class B Designate noxious weed in Regwn 9. State law requires preventlon of
~ seed production and spread of Class B Designate weeds, Camelthorn is classified as a Class B Non-Designate
* noxious weed in all other jurisdictions that inciude the Monument . State law calls for containment, gradual
reduction, and prevention of further spread of Class B Non-Dcs1g;nate noxious weeds (NW CB 2003a)

_Current Status and ’I‘reatment Priorities on the Monument

- Because of its limited d1stnbut10n, camelthornis a Pnonty 1 species on the Hanford Reach National
Monument. At present camelthorn is known only as a population of a few plants (or stems of a single plant)

_at a single location on the Monument, the former dog trial area on the Wahluke Unit (Table 5, Fig. 5).
Despite the species’ resistance to freatment, eradication of this small population is highly achievable within
3-5 years. Repeated mowing or c]ipping to remove top growth, along with cut-stem application of picloram

* - (Tordon) once or twice per year is recommended. Density meastremeént (stem counts) is the most appropriate

abundance measure for evaluating treatment success with this small infestation.

- The proximity of the Monument to the center of ¢amelthorn's dlsmbu‘aon in Washington state suggests that
staff should be on the lookout for future occurrences of this invasive species on Monument Lands in the
future, especially along highway comdors O primary access points.

Table 5. Priority Sites for treatment of camelthorn.

Unit Locat:on o East (NAD 27) | North (NAD 27)
Wahluke dog trial area _ 314692. - 5179230
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' Control

Manual and Mechamcal Methods
Camelthom’s deep taproot makes the species difficult to remove manua]ly Cuttmg stimulates growth from .

subsurface buds, while disking and deep plowing create root fragments that reestablish readily (O’Connell and-

Hoshovsky 2000). Persistent, long-tenn removal of topgrowth may help to deplete the extensive underground
Tesources and make the infestation more susceptible to chemical treatment (CNAP 2000). o

Bzolog1r:at' Methods
No effective bmloglcal control agents are cun'ently avallable

Chemical Methods
Picloram (Tordon) at 1.0 Ib. a.i/A. and glyphosate (Roundup) at 1.5 Ib.a.i./A may be used to control

camelthorn (CNAP 2000). Columbia National Wildlife Refuge has used Tordon in cut-stem apphcanons with |

success (R. Hill pers. comm) 2,4-D has also been used (NWCB 2003b).
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Fig. 5. Occurrences of camelthorn (4/hagi maurorum) mapped during the 2002-2003 invasive
plant species inventory, Hanford Reach National Monument.
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KOCHIA . , - BASSIA SCOPARIA (KOCHIA SCOPARIA) |

Kochia is a robust Eurasian summer annual in the goosefoot (Chenopodiaceae) family. It has a deep taproo’t (to
16 feet), is very drought tolerant, and can spread rapidly in arid lands. Kochia has a wide tolerance of soil types
-and is even adapted to salty soils. Kochia invades rangeland, roadsides, and agricultural areas (NWCB 2003b)

Reproduction is entirely by seed; kochia may. produce more than 14,000 seeds per plant. Seeds are spread by
tumbling. Seeds hkely tetain their viability no more than a year or two in the soil (NWCB 2003b).

Kochia is classified as a Class B Non-Designate noxious weed in Regions 6 and 9. State law calls for

_ containment, gradual reduction, and prevention of further spread of Class B Non-Designate noxious weeds
(NWCB 2003a).

Current Status and Treatment Priorities on the Monument

Kochia is a Priority 3 species on the Hanford Reach National Monument. No attempt to systematically map
populations of kochia was made during this project, so that the landscape distribution of this species is greatly
underreported here (Fig. 6). Kochia is widespread along roads in and around the Monument, especially in the
Ringold and Midway areas, and along state highways. Kochia has not yet been observed invading natural areas
at the Monument. No priority sites are designated for treatment, but infestations along SR 240 and the Gate

106 Rd. are a concern due to the risk of spread along roads via vehicular traffic. Kochia should be treated as
part of general roadside vegetation management in these areas.

Coatrol
Manual and Mechanical Methods

Since kochia reproduces only by seeds which have relatively short-term viability in the soil seed bank, manual
and mechanical téchniques have a role to play in an effective integrated management scheme. Hand pulling may
control small infestations. Early tillage in the spring gives good control of emerging seedlings. Mowing or

slashing the plants before ﬂowenng can reduce, but will not eliminate, seed production (NWECB 2003b, CNAP
2000).

Biological Methods
No effective biclogical control agents are currently available.
Chemical Methods

Kochia exhibits repeated germination events following rainfall. A pre-emergent herbicide, or multlple
applications of post-emergence herbicides, are necessary for control (D. Wilderman pers. comm.). Glyphosate
(Roundup) at 1.5 Ib. a.i./A is effective on post-emergent growth. Dicamba (Banvel) at 1 1b. a.1./A used alone,
or in combination with metsulfiiron may be effective for pre-emergent control. Dicamba should not be used in
diverse natural areas, as it has a tendency to eliminate all broadleaved species (Carpenter and Murray 1998b).

Some biotypes of kochia have been found to have developed resistance to herbicides, paItlcularly 2.4-D and

‘triazine. Rotating herbicides will reduce the chance of encouraging the development of resistance (NW CB '
2003b, CNAP 2000). |
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Fig. 6. Occurrences of kochia (Bassia scoparia) mapped during the 2002-2003 invasive plant

species inventory, Hanford Reach National Monument.
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WHITETOP, HOARY CRESS : ' : o CARDARIA DRABA.

Whitetop is a hardy ! Eurasian perenmal forb in the mustard family (Brasswaceae) The species grows ina
variety of habitats, but thrives in disturbed areas where soil moisture is at or near the surface for some part of
the growing season. Whitetop’s dense clonal growth excludes native speczes and reduces forage quahty for
wildlife(Lyons 1998a, Chipping and Bossard 2000).

Whitetop possesses a deep, long-lived taproot that enables plants to spread rapidly, outcompete native _
vegetation, and resist control efforts. Roots are fast growing and penetrate at least several meters.into the soil. _
Even small fmgmenm of damaged roots ieﬂ: behmd after control eﬁ'oﬂs will resprout (Lyons 1998a)

Wh1tetop 15 class:ﬂed asa Class C noxious weed in Washmgton Under Waslnngion s weed Iaw control
_ measures are a local option for Class C noxious weeds(NWCB 2003a). No control measures are required for . .
+ this species by local jurisdictions within the Hanford Reach National Monument area.

Current Status and Treatment Prlorltles on the Monument

Whltetop is a Priority 2 species-on the Hanford Reach National Monuiient. At present whltetop mfests neaﬂy _
500 acres (> 200 ha) of the Monument, with most of the records occurring south of the Columbia River, onthe -
McGee Ranch-Riverlands and ALE units (Fig. 7). In the Columbia Basin, whitetop is typically associated with
springs, secps, and riparian areas, and with deep soils in the upper Cold Creek Valley. Great Basin wildrye '
'(Ebrmus cinereus) is a common associate and conspicuous indicator of the soil moisture whitetop favors.

The: iughest priority sites for treatment of whitetop on the Hanford Reach National Momumient are associated

with ephemeral springs and seeps on the lower slopes of the Ratflesnake Hills on the ALE Reserve (Table 6). -

Several infestations on roadways are also high priorities, because of the opportumty these sftes create for long-
distance dispersal on vehicles.

\ Table 6. Priority Sites for treatment of whitetop.

Unit | Location R " | East (NAD 27) | North {NAD 27)
ALE | et OF 117 and 1200 Rds. - | 296188 5148679
| Gate 120 Rd. o 292006 . . | 5159451
Bobcat Rd. 60muproadﬁ‘0m its junction w/ the | 296766 5147694
1200° Rd. :
Knob on hillside S50m W of 1200' Rd. : 297278 | 5147482
Spring in small canyon SE of Bobeat Canyon 297324 - | 5147256
Mouth of spring canyon SE of Bobcat Canyon 297389 5147390
Seep in small canyon W of 1200* Rd. between sprmg 297694 . - | 5147087
‘canyon and Doke Spring. : : o C '
Doke Spring, near its mouﬂl,Wofthe 1200° Rd. 208135 5146272 -
‘ : 1208110 - | 5146234
Doke Sptmg,up canyon ﬁ'omthﬂprewousz sites. | 298014 o] 5146215
Benson Sprmg L 295865 - | 5147223
Gate 111 Rd. ' - | 303856 | 5142935
. 304419 - | 5143307
305203 5143941
Gate 106 Rd. ' 308420 5138432
311366 5138416
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- The resistance of whitetop to treatment advocates for aggressive, integrated measures to control small
infestations before they expand. Herbicides may be applied in the spring during the bud to flower stages, as

well as in the fall. Chemical control is enhanced when integrated with a mowing program, Competitive
plantings using nursery-grown Great Basin wildrye (Zlymus: cinereus) should be tried on an experimental scale,
and implemented more widely if results appear favorable after 2-3 years. In order to aecomphsh ﬂns efforts to -
collect wildrye seed from local stocks should begin at the earliest opport:mxty '

Control

Whitetop is able to readlly regenerate from its extenswe roat system after mcompiete eradlcatlon measures
Therefore, control must be persistent, and requires at least 2-3 years of follow-up work (Lyons 1998a). .
Successful control efforts integrate herbicide treatments and physical removal with competitive plantings. Great
Basin wildrye (Elymus cinereus) show promise as a species that may compere succesfully agamst whltetop as
dense plantings of nursery- grown stock (H Newsome pers oomm )

Manual and Mecharnical Methads

Cutting is somewhat effective in controlling whitetop, if properly ‘timed. A combination of mowmg and
chemical herbicide application has provided 50% control at a preserve maintained by The Nature Conservancy
(Lyons 1998a). A single cutting is not effective. Cutting when plants are in full flower produces smaller, less
vigorous plants and lower seed producuon and may be- combmed with grazmg to increase stress on plants
(McInms etal., 1990).-

Whltetop root systems can be exhausted through repeated cultwation, resultmg in complete elimination if the -

follow-up occurs diligently within fen days of weed reemergence for 2-4 years (Sheley and Stivers 1999, Miller
& Callikian,.1991}. Cultivation is more successful when combined with a competitive planting (Lyons 1998a). .

Cultivation machinery can spread whitetop infestations, so all root fragments should be removed from -
machinery before it is moved to uninfested areas.

Biological Methods
No effective biological control agents are currently available.

Sheep will eat C. draba, and especlally like seedlings (Lyons 1998a) Sheep grazing may be Worth explonng
experimentally for management of whltetop populations in degraded areas of the Cold Creek dmmage on the
ALE Reserve. A grazing flock would have to be managed carefully to prevent straymg mto htgher qualtty areas
and to ensure that seeds of undesneable species are not mtroduced

C’hemwal Methods

Whitetop displays some resistance to chemical treatment (Lyons 1998a). Herbicide treatment for whitetop can
be effective, but in most cases a multi-year commitment is required: whitetop can re-estabhsh rapldiy if control
measures are stopped too soon (Sheley and Stwers 1999, Lyons 1998a) .

The timing of herbicide apphcatlon is lmportant Chemicals provide the most effectwe eontrol when applied at
the early bud or flowering stage, when carbohydrates are moving from above to below ground and herbicides
are more hkely to be transported tothe roots.

2,4-D LV ester or arnine may be applied at 23 Iha, e./A (2.3-3.4kg a.e./ha) for broadcast treatment and at 1.0
Ib. a.e./A (1.1kg a.c./ha) for selective treatment. Apply iti spring before or just at.the bud stage (William et al.
2002). Ester formulations should be sprayed only when the temperature is low, since they-can eva,poraxe at
temperatures as low as 21°C (70°F) and harm non-target plants (Lyons 1998a).

Mowing ﬂowenng plants followed by 2.4-D appheatzon using a backpack sprayer, repeated several times
during the growing season resulied in approxunateiy a 50% control rate (0’Brien & O’Brien 1994, cited in
Lyons 1998a) . .

(1 Continued)
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Amitrol (Amitrol-T) at 3.0 Ib a.i/ 50 gal. (0.7kg a.i./100 hters) water is effective for spot treatment when

- applied before ﬁrst flowers open (W iliam et al. 2002). Fohage must be-wet ﬂloroughly R . -
Chlorsulfuron (Telar) is effective if apphed at the pre-bloom to bloom growth stage, or o rosettes in the fall. -

at 0.75 oz. a.i./A [ 1.0 oz./A of the 75% a.i. Telar] (26-53gm a.i./ha; with an 80% a.i. surfactant (William et

al. 2002). Chlorsulfiron at 0.5 -2.0 0z/ A has been used succesﬁﬂly along roadsides in Californta C1ppmg
and Bossard 2000). :

Metsulfuron (Escort)i is effective 1f applied at the pre-bloom to bloom growth stage, or to rosettes in the fall

-at 0.6 oz. a.1/A [1 oz /A of the 60% a.i. Escort] (21-42gm a.i./ha). A non-ionic or silicone surfactant will

increase effectiveness (William et al. 2002). Application of 0.03 oz./ gal. has been moderately successful in
‘Washington, slowly reducmg a small population over a period of several years (D. Wilderman pers. comm. ).

~ Glyphosate (Roundup, Rodeo) apphed at 1.0 pt./ A atbud stage has yielded 80% control (Chrppmg and

Bossard 2000).
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V. IWASNE PLANT SPECIES PRdFlLES ’

DIFFUSE KNAPWEED CENTAUREA DIFFUSA

Diffuse Icnapweed is a highly competitive annual to short-hved perenmal forb of the composrte family
(Asteraceae). Young plants first form low rosettes with deep taproots and may remain in this stage forone to
several years. At matunty plants bolt, flower, set seed, then die. Diffuse knapweed may produce as many as
146,000 seeds m” (Schirman 1981). Seeds are spread in tumbleweed fashion and seed-bearing stems are spread
long distances attached to undercarriages of vehicles; waterbome seeds are carried along streams and zmgauon o
ditches (Roche and Rocheé 1999). Seeds may remain dormant in the soil for several | years. . :

Diffuse knapweed has infested more than one million acres of grassland, shrubland, and npanan conunumtles
in the western United States, and the area infested is increasing rapidly (Roché and Roché 1999). Disturbed or
overgrazed lands are prime candidates for colonization, but diffuse knapweed will also invade undisturbed
areas (Zimmerman 1997, Sheley et al. 1997, R. Leonard pers. comm.). Diffuse knapweed outcompetes
desirable native species and is capable of forming dense stands which reduce biodiversity, degrade wildlife :
forage quality, and increase surface runoff and soil erosion (Roché and Roché 1999, 1988). Diffuse knapweed -

leaves contain an allelopathic chemical which may contribute to the species’ oompetrtwe advantage (W atson
and Renney 1974). .

Diffuse knapweed is classified as a Class B Designate noxious weed in the followmg porl:lons of the Hanford
Reach National Monument: Grant County portions of the Monument lying in Townships 13 through 16 Notth,
Ranges 25 through 27 East (about 2 miles east of the Venita Bridge and north to the Monument boundary);
Adams County portions of the Monument; and in Franklin County portions of the Monument (region 9).- State
law requires prevention of seed production and spread of Class B Designate weeds (NWCB 2003a).

Diffuse knapweed is classified as a Class B Non-Designate noxious weed in other jurisdictions included within
~ the Monument. State law calls for containment, gradual reduction, and preventlou of further spread of Class B
Non-Designate noxious weeds (NWCB 2003a).

Current Status and Treatment Priorities on the Monument

Diffuse knapweed is a Priority 1 species on the Hanford Reach National Monument. At present diffuse
knapweed infests more than 3600 acres (>1450 ha) of Monument Iands. Diffuse knapweed is also nearly
‘ubiquitous between the low and high water marks along the Columbia River shoreline, where it was not
surveyed, so thax the a.ctual size of the overall mfestanon is considerably larger than what is reported here.

Much of the upland acreage OCcupr}d by diffuse knapwwd lies along unpaved roads (Flg 8). However
infestations have moved into sagebrush stands in the McGee Ranch area and show signs of beginning to move

into natural aréas on Umtanum Ridge, and the species is also mdwpread in old ranchland a.long the north shore
of the Columbia Rlver in thﬁ Saddie Mouutam Unit,

Ideally, all infestations of diffuse knapweed on the Monument should be attacked aggressively. In practice, the
infestation of old agricultural fields on the Saddle Mountain Unit is too large to readily control over the short
term, and the infested area is of very low quality. The short-term goal for this infestation should be
containment. Treatments along the Columbia River shore will be difficult and unlikely to achieve great success
due to the steady influx of riverborne seeds. Management’s immediate objective should be eradication of diffiuse
knapweed from all other roadways, corridors, and natural areas. Given diffuse knapweeds mobility and
widespread distribution on the landscape, complete eradication fof this species over large areas of the
‘Monument is unlikely. However, diffuse knapweed occurrences should become rare in controlled access areas
of the Monument within 5-10 years, and should become rare along public access ways within 10-15 years.
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While all diffuse knapweed occurrences represent threats to the Monument’s biological resources, several '

occurrences are especially threatening fo conservation targets. Several small, distinct ocourrences on roads on. .
‘Umtanum Ridge (Table 7) could be’ hand-pulled by two persons in ¥%-day or less. The infestations in -

sagebrush in the McGee Ranch area and along the Cold Creek creekbed are larger and may be treated by -
hand-pulhng or spot application of herbicides. Aggressive treatment, along with continued monitoring and

' retreatment in these area$ for at least 3-5 years until seedbanks are exhausted is critical to successﬁllly

controlling diffuse 1mapweed in these areas.
More continuous infestations along unpaved roadways i the McGee Ranch-Riverlands Unit, on the ALE

‘Reserve, and at the Vemita Bridge Recreation Area’s boat Iaunch areas must be treated effectively to reduce
‘the potential. for infestations to advance into natural areas or to be transported by vehicular traffic. |
'Glyphosate (Roundup), applied after pIants have bolied, should be effective along most roadways (see

. below). These areas, especially those with public access, are likely to require continuing treatment as

seedlings emerge from existing : seedbanks and new propagules continue to be transported into the sites. A

. pre-emesgent herbicide may be the best ch01ce for isolated occurrences in roadways.

Anecdotal evidence suggests that Larinus minutus, the lesser knapweed flower weevil, can si gniﬁcantly
reduce diffuse knapweed populations in Washington (G.L. Piper pers. comm.). The abundance and

distribution of this biocontrol species on the Monument should be assessed, and the populatlon augmented if -

necessary, espemally inthe vmlmty of large knapweed mfestatlons

EO N P I T T I e

Table 7. Priority Sltes for treatment of difﬁlse knapweed Roads and corridors not 11sted here (see text) are
also h1gh pnontles

Unit g Gejnera! _Locatior_a Speci_fic Locatién | East (NAD 27) | North (NAD 27)

McGee-Riverlands | Umtanum Ridge BPAaccessRd. | 286832 5165444 .
' o ' | 286740 . 5165240
: .| 286157 . | 5164070
.| Umtanum Ridge Rd.. | 28597L ... ..., -{:5165479:, -
: o[ 286456 - i} 5165469
‘McGeeRanch | Nearvinyards™ ~ | 286473 | 5161941
: | Upper Cold Creck | Cold Creek creckbed | 286268, . | 5161073
ALE Upper Cold Creek | Cold Creek creekbed | 291304 - | 5159575 .
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IV, INVASIVE PLANT SPECIES PROFILES

Control

© Since diffuse knapweed reprodﬁcés entirely by secd, the key to controlling existing infestations is to'eliminate -
new seed production and deplete the existing seed bank (Carpenter and Murray 1998b}..
Manual, Mechamcal and Cultural Methods

Hand pulling before seed set is an effective method of control for small or widely scattered , low-density _
infestations, but is very labor intensive (Roché and Roché 1999, D. Wilderman pers. comm). Hand-pulling can
be most effective where a strong, committed pool of volunteer laborers is available (Tu 2001). The labor
required to maintain control should decrease over the years. Hand-pulling can also be used to maintain or..

- further reduce low lcnapweed densities brought about. by berbicide treatments (Youtie 1997). Areas to be hand
pulied should be treated three times annually: 1) during spnng ‘when moist soil allows maximum taproot
extraction; 2) during late spring/ early summer when remaining plants have bolted; 3) in mid-late sammer
before overlooked plants have dipersed seed. Plants with seeds remaining in capsules: should be bagged to kecp
the seeds from spreading (Youtic and Soll 1994, cited i in Roche and Roché 1999) ' '

CAUTION: An single account has anecdotally linked sap from dlffusc knapweed, and perhaps related
knapweed species, with a form of cancer. Anyone working with diffuse knapweed or other knapweed. SPBGIBS

should wear protective gloves- and av01d gettmg knapweed sap into open cuts or abrasmns (Carpenter and
Murray 1998b).

Hand pulling programs should be repeated annually for as long as chﬁ‘use knapweed isa problem in the
surrounding area. Seeds in the soil may remain dormant for several years and an area can become quickly
~ reinfested. Monitoring of a site should continue for at least five years after an mfestanon has apparently been

eradicated. A few knapweed plan‘ts can qulckly destroy years of hard work 1f leﬁ undctected (Carpenier and
Murray 1998b).

Cutting or momng will not eliminate diffiise knapweed but can reduce seed productlcn, and can be used to
prolong the rosette season at which herbicide treatment is most effective (Roche and Roché 1999) Momng
actually increased populations of diffuse knapweed in at least one study (Zlmmerman 1997).

Deep. plowmg may be an effective control on hxgbly disturbed lands as diffuse knapweed : sccds do not gemunaie
below 3 em of soil (Zimmerman 1997, Watson and Remney 1974). However, shallow plowmg actually
increased the amounts of dd‘fusc lmapweed in test plots (Zumnennan 1997, Watson and Renney 1974).

Biological Methods

Biocontrol agents may prove useful in integrated control programs by weakening the plants and/or reducmg
seed output enough to make the plants more susceptible to herbicides, prescribed fires or other techniques
Carpenter and Murray 199813) Numerous biological control agents for diffuse knapweed have been released in
Washington. Although many of these agents sharply reduce seed production or inhibit root and shoot growth,
none of them has been shown to mgmﬁcantly reduce defuse lmapweed densities.

Urophora aﬁ‘ims (banded gall fly) and Urophora quadrzfascmta (lmapweed seed head ﬂy) are seed head
feeding flies native to Eurasia. These species are widely distributed throughout Washmgton and can reduce
seed production by up to 95% (Coombs et al. 2002, Rees et al. 1996).

- Larinus minutus (lesser knapweed flower weevil), a weevil native to Greece, also preys upon diffuse knapweed
seeds. Anecdotal evidence suggests that this weevil can significanily reduce diffuse knapweed populations in
Washington (G.L. Piper pers. comm.). Collections of this species were released during each summer from
2000-2003 on the Saddle Mountain Unit of the Monument, along the Columbia River downstream from the
Vemita Bridge, and at several wasteway ponds (H. Newsome pers. comm.). The abundance and distribution of
this biocontrol species on the Monument should be assessed, and the population angmented if necessary,
especially in the vicinity of large knapweed infestations.
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IV. INVASIVE PLANT SPECIES PROFILES -

Cyphocleonus achates (knapweed root weevil) is a European root weevil. Larvae can severely damage _
knapweed roots (Carpenter and Murray 1998b). Excellent control has been observed in Washington, but the
species is limited in its distribition (Coonnbs et al. 2002) Coombs et al. (2002) and Carpenter and. Murray
(1998b) list other biocontrols for diffuse knapweed.

Sheep and goats will graze diffuse knapweed if confined to an area’ iﬁhe‘re alternative forage is unavailable.

Repeated grazing will weaken plant reserves and make plants more Suscepnble to herbmde treatiments (BIRC :

2000).

Chemical Methods

- Roché and Roché (1999) cite the rosette stage in spring or fall as the most favorable stage for eﬁ‘ecuve
herbicide application. On Natural Area Preserves in Eastern Washmgton, however observations suggest that
mortality is highest when herblcides are applied aﬁer plants have bolted (D Wlldennan pers. comm)

Glyphosate (Roundup, Roundup Ultra, Rodea Accord) is anon-selective contact herblcxde that k:lllS both
broad-leaved plants and grasses. Glyphosate can be applied directly to the leaves of diffuse knapweed with a
hand-held sprayer or wick applicator. William et al. (2002) recommend 3.0 Ib. a.e./A (3.36 kg a.e./ha).
Glyphosate will only provide control durmg the year of apphcatlon, and will not kill seeds or mlubrt
germination the follomng season. B

Clopyralid (Stinger, Transhne) 0.25-0.51b. ae. /A (0 28 0 56 kg a.e/ha) |0. 66 L 33 pts. productlA] is-
recommended for application from the rosette stage up to the to bud stage (William et al. 2002). Clopyralid +

2,4-D (Curtail) at 2.0 — 5.0 gts. Product/A and clopyrahd + tnclopyr (Redeem R&P) at 1.5 - 2.0 pts. product

/A may also be used (W illiam et al. 2002)

24-Disa selectlve auxm-type herbxcide that can be used to control many types of broad-leaved plauts 24D
at1.0-2.01b. ae/A (1.12-2.24 kg a.c./ha) mayklllmamredlﬁ'useknapweedbutm]lhaveno effect on the
seedbank (William et al. 2002). A combination of 2,4-D and dicamba may reduce mfestanons enough 50 that

control of survivors can be achxeved by hand pul]mg (Y outie’ 1997) _
Picloram (Tordon) apphed ata rate of 0.25-0.5 Ib.ai. /A {0.28-- 0, 56 kgai /ha) of {0. 5 1.0 qt. product/A]

is recommended for the control of diffuse knapweed (William et al 2002, Roché and Roché 1999, A. Johnson,

pers. comm.). Picloram may provide residual control of diffuse lmapwced for.3 to 4 years on serm-and

rangeland sites (Watson and Renney 1974). Apphcailon of 1.5 pts./ A Tordon applied in late sprmg before the

last of the spring rains, has béen very effective on diffuse knapweed on Centra] Hanford (R. Roos pers
comm.). .

Du:amba (Banvel, Clarity, Vanquish, Veteran) applied at rates of 0.5 to 1.0 Ib./acre (0.5 to 1.0 qt.
product/acre) provides effective control of diffise knapweed (Beck 1997). Dicamba can also be mixed wrth_
2.,4-D for spot treatments of diffuse knapweed (Beck 1997; Youtie 1997). Dicamba should not be used in

diverse natural areas, as it has a tendency to-eliminate all broadleaved species (Carpenter and Murray 1998b) -

Combinations. Several of these herblcrdes can be combined to treat diffuse knapweed (Beck 1997). 'I'ank-
mixes of picloram and dicamba (0.25 t0 0.5 1b/acre + 0.125 to 0.25 b facre), plcloram plus 2,4-D (0.138
th/acre + 1.0 Ib/acre), and dicamba: plus 2:4-D (0.5 Ibfacre +1 0 lb./acre) all have been usedto control
diffise knapweed (Beck 1997, Youtie 1997).
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V. IVASIVE PLANT SPEGIES PROFILES

YELLOW STARTHISTLE o CENTAUREA SOLSTITIALIS

Yellow starthistle is an erect winter annual or occasmnaﬂy biennial Emopean forb in the composite family
(Asteraceae). Yellow starthistle infests more than 15 millior acres (6 million ha) in the western U.S. where it
can form dense stands in natural areas, rangelands, and elsewhere. Yellow starthistle disperses seeds both in the
summer (plumed seeds) and in early winter (non-plumed seeds; Larson and Shelley 1994). Mature plants are
capable of producing as many as 75,000 seeds, which may remain viable in soil for up to 10 yeaxs (DiTomaso
and Gerlach 1999). Taproots grow vigorously early in the season to soil depths of 1 m or more, giving plaﬂts‘

access to deep soil moisture dunng the. dry months of summer and early fall (DiTomaso 2001, Larson and
Shelley 1994). R

Yellow starthistle infestations can rednce wildlife habitat and forage, displace native plants, and reduce native
plant and animal diversity (Sheley and Larson 1994). Yellow starthistle significantly depletes soil moisture

reserves in both annual and perennial grasslands. Its high Water usage thieatens human economic interests as
well asnative ecosystems (DITOII’!HSO 2001).

Yellow starthistle is able to invade and coexist within cheatgrass-dommated annual gxasslands further
complicating restoration efforts (Sheley and Larson 1994).

Yellow starthistle is class:ﬁed as a Class B Designate noxious weed thoughout Region 6 and in all of Region 9

included in and adjacent to the Monument . State law requires prevention of seed productton and spread of
Class B Demgnate weeds (NW CB 2003a).

Current Status and ’I‘reatment Pr:ontles on the Monument

Yellow starthistle is a Priority 1 species on the Hanford Reach National Monument, At present yellow
starthistle is known to infest more than 310 acres (> 125 ha) on the Mopument. All recorded infestations are -
from the North Slope, primarily on the Wahluke Unit, and from the Columbia River islands (Fig. 9). At least
four small point occurrences of yellow starthistle occur in close proximity to a portion of the population of
White Bluffs bladderpod (Lesquerella ruplashensis). White Bluffs bladderpod is a Candidate species for listing
by the U.S. Fish and Wildlife Service under the Endangered Species Act, and is fisted as Threatened in
Washington (Washington Natural Heritage Program 1997).

Because of its mobility on the landscape, all infestations of yellow starthistle on the Momument should be .
treated aggressively and persistently with the aim of eradicating all infestations of 0.5 acres (0.2 ha; Table 8) or
fess within 5 years and all larger infestations within 10-15 years. Small infestations can be pulled by hand prior
to seed set. Picloram (Tordon) is effective on rosettes during autumn and spring, while glyphosate (Roundup) is
effective on plants that have bolted later in spring (sce below). Yellow starthistle’s longevity in the seedbank
will require treatment and monitoring measures to be persistent through a 5-15 year time period and pethaps
beyond. Treatment sites must be monitored for at least 10 years following apparent eradication to ensure that
the seed bank is exhausted. Coordination of efforts between USFWS and DOE personnel Wﬂl be critical in the
control of this invasive species that readily crosses management boundaries.
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IV. INVASIVE PLANT SPECIES PROFILES

Table 8. Selected priority sites (< 0.5 A/ 0.2 ha) for tréatment of yellow starthistle.

Unit | General Location ‘Specific Location East (NAD 27) | North (NAD 27)
Saddle Mt. Unit | “T” road - NofSR24 - 306869 5180014 :
ST ' ' S 306874 | 5179608 -
s : o 307041 15180002
Wahluke Unit' | White Bluffs 318954 5162859
SRS N 1 318984 5162972
319068 5162998
320412 5162344
| Crest of bluffs, just NWof | 318428 5163896
-wooden transmision line. W/ L
| White Bluffs bladderpod - |
' 318482 1 5163896
318494 5163816
. 11318497 5163780
Ringold — White Bluffs Rd: | 321327- 5160134
. : - 1318157 5162551
318306 5162485
318890 . .| 5161815 -
_ 318434 5162481 .
| Flats above White Bluffs | Along or in vicinity of 1319479 5162424 - -
BRI * | ‘wooden transmission line _
o | 319566 5164951
319645 5165048

1319928 - .

5165456, .

INvASIVE PLA_NT SF'ECIES_INVENT ORY AND MANAGEMENT PLAN FOR THE HANFORD RE_A_CH NATIONAL MONUMENT

56

]

e
| —

N

(1

—

S

()

(U T

L)




A
T
Wabhluke Unit
g s W, 24
Saddle Mountain Unit

A

Wahluke Unit

o)

: ] -“ - i I '.\‘ \'.‘
&% :Central Hanford")x| T

W ——

.-‘ I
1/
ii .
Y -
N
Legend s
w E
- Areas Infested by Yellow Starthistle (Centaurea solstitialis) S
—--—-- Hanford Reach National Monument Boundary
————— Management Unit Boundaries Roads
u Open Water e Powerlines
Streams, Canals, and Shorelines Contour Interval 20 Feet

Fig. 9. Occurrences of yellow starthistle (Centaurea solstitialis) mapped during the 2002-2003
invasive plant species inventory, Hanford Reach National Monument.



V. INVASIVE PLANT SPECIES PROFILES

Control

Control of yellow starthistle cannot be accomplishcd with a single treatment or in a single year: Effective .
control requires suppression of seed production. An integrated approach usmg several methods is the best for -
long-term management of C. solsﬁtmlrs (DiTomaso 200 1)

Manual, Mecllanlcal and Cultural Methods

Hand pulling may be effective for individuals or small colonies of yellow starthistle (Snyder-Conn 2001).
Mowing can be used for starthistle control provided it is well timed and used on plants with a high-branching
growth form. Mowing should take place when the first plants in a population are beginning to flower, and must
cut plants below the lowest branches. Tillage of young planis prior to ﬂowenng may also be effective.

(DiTomaso and Gerlach 1999). Repeated mechanical trea:tmerxts will bé necessary to exhaust the seedbank
accumulated by established mfasmuons -

CAUTION: An single account has anecdotally linked sap from chﬂhse knapweed, and perhaps related
knapweed species, with a form of cancer. Anyone working with diffuse knapweed or other knapweed species .

should wear protective gloves and avoid getting knapweed sap into open cuts or abrasions {Carpenter and
Murray 1998b).

Prescribed bummg may be part of an integrated plan for controlling yellow starthistle. Buming should be
performed when flowers first appear. Yellow starthistle will be green at this time and will requu'e desicoated
surrounclmg vegetation in order to burn (DiTomaso 2001).

Biological Methods

The hairy weevil (Eustenopus villosus), and the peacock seed head fly (Chaetorellia australrs) have szgmﬁcant
impacts on reproduction of yellow starthistle, reducing seed production by 43 to 76% when used in combination
(DiTomaso 2001). These species, along with another seed head fly (Chaetorellia succinea) and a seed head
weevil (Eusienopsis villosus)-are widely established m Washington and provide good control (Coombs et al.

2002). While not adequate for 1oug-tenn contml these agents can be an important component of an mtegrated
~management approach. |

Sheep, goats or cattle are effective in reducmg C. solsnt:ah.s' seed production when grazed after plants bave
bolted but before spines form on the plant. Goats will continue to graze Yellow starthistle even in the spiny -

~ stage and can be an effective part of an integrated, multi-strategy plan for control]mg small to moderately sized
infestations (DiTomaso 2001, 'I'homsen et al. 1993},

Chemical Methods

Clopyrahd (Transline, Stinger) is a very selectwe herbicide that does not injure grasses or most broadleaf
species. Clopyralid gives excellent control (effective for one season) of yellow starthistle at 1.5 to 6.0 oz a.c./A
(0.1- 0.42 kg a.e./ha; William et al. 2002). The best time to apply is during the early rosette stage prior to bud
formation. Clopyralid is also effective on plants in the bolting and bud stage, but higher rates are required
(DiTomaso 2001). Applications made after the bud stage will not prevent the development of viable seed
(DiTomaso 2001). When treating older plants or plants exposed to moderate levels of drought stress,
surfactants can enhance the activity of the herbicide. A combination of clopyralid and 2,4-D amine (Curtail)

can be used at 1 — 5 gts. product/A after the majority of C. solstitialis rosettes have emerged but before bud
formation (William et al. 2002).

Glyphosate (Roundup) is also effective on yellow starthistle. It will control bolted plants at 1.0 — 2.0 b :
a.e.facre [0.33 — 0.66 gal product/A] (1.12 - 2.24 kg a.e./ha [9.4 — 18.8 liters product/ha]), or 1% solution and .
can be used as a late season spot treatment on small infestations or escaped plants. Good coverage, clean water, -
and actively growing yellow starthistle plants are all essential for adequate control (DiTomaso 2001)
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1V. INVASIVE PLANT SPECIES PROFILES

Picloram (Tordon) acts much like clopyralid, but gives a broader ;pecmnn of control and has much longer soil

residual activity (2-3 years; DiTomasc 2001). Picloram is applied (usually with a surfactant) at a rate between |

0.25 Ib and 0.375 Ib a.e./acre (0.28-0.42 kg a.e:/ha) in late winter to spring when plants are still in the rosette

through bud formation stages (William et al. 2002). This treatment can prowde effective residual control for 2— K

3 years. Tordon applied at 1.5 pts./ A in late spring, before the last of the spring rains, has been very effective
for yellow starthistle on Central Hanford (R. Roos pers. comm.).

Other Compounds. Postemergence herbicides such as 2,4-D (0.5 to 0.75 Ib a.e/acre; 0.56-0.84 kg a.c. lha)
dicamba (Banvel, Vanquish; 0.25 to 1.0 1b a.e.facre; 0.28-1.1 kg a.¢./ha), and triclopyr (Garlon 3A, Garlon 4,
Remedy; 0.5 or 1. 5b a.e./acre; 0.56~1.7 kg a_ejha) can be effectively used to spot-treat escaped plants or to -

eradicate small popuianons in the rosette stage or in late season when Starthistlc is easily visible but bas yetto -

produce viable seed. These herbicides have no soil residual activity and will not control plants germinating after
apphcanon (DiTomaso 2001). Amine forms are as effective as ester forms at the small rosette growth stage,
but amine forms reduce the chance of offtarget movement. In late season treatuents a surfactant should be .
added to amine formulations (DiTomaso 2001). Dicamba should not be used in diverse natural areas, as it has
a tendency to eliminate a]l bmadleaved spemes (Carpeuter and Murray 19981))
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V. INVASIVE PLANT SPEGIES PROFILES

RUSH SKELETONWEED : . : CHONDRILLA JUNCEA

Rush skelctonweed is a tall, dcep-rooted perennml Eurasian forb of the composite family (Asteraceac) Mature
plants have a taproot reaching down seven feet or more and can produce more than 20,000 seeds each (Sheley
et al. 1999). Seeds are capable of long distance dispersal via wind or automobiles but do not remain viable in
the seed bank for more than 1-2 years (Sheley et al. 1999). In sandy and gravely soils lateral roots can branch
from the tap root and can spread several feet, producing danghter rosettes from buds (NWCB 2003b). Small
root fragments can develop into new plants, even when buried deeply (Sheley et al. 1999).

Rush skeletonweed invades disturbed rangelands and agricultural fands of the Columbia Basin. In rangeland
rush skeletonweed crowds out native plant species and reduces wildlife forage production (Sheley et al. 1_999)

Three biotypes of rush skeletonweed oecur in the Pacific Northwest (NW CB 2003b). The tall, late flowering
Spokane, Washington biotype can reach 50 inches tall, is sparsely branched, and flowers in August. The short,
early flowering Post Falls, Tdaho biotype ranges from 25 to 35 inches tall, with extensive branching, and

flowers in mid-July. The short Banks, Idaho biotype is very similar in appearance and ﬂowenng times to the
Post Falls blotype

Rush skeletonweed is classxﬁed as a Class B Designate noxions weed thoughout Regmn 9 and in all portions of
Grant County included in and adjacent to the Monument. State law requires prevention of seed production and
spread of Class B Demguate weeds (NWCB 20032).

Current Status and Treatment Prmrliles on the Monument

Rush skeletonwesd i is a Priority 1 species on the Hanford Reach National Monument. At present rush
skeletonweed is known to infest more than 690 acres (> 280 ha) on the Monument, primarily in the lower Cold

Creck Valley and the low slopes of Rattlesnake Mountain on the ALE Reserve, as well as on some Columbla
River islands (Fig. 10).

Because of it’s mobility on the landscape; all infestations of rush skeletonweed on the Monument should be
treated aggressively and persistently with the aim of eradlcatmg all infestations of 0.5 acres {0.2 ha; Table 9) or
less within 5 years and all larger infestations within 10-15 years. Both clopyralid (Transline) and picloram
(Tordon) applied in late fall to early spring (picloram even into mid-semmer) have been successful in
Washington (see below). Rush skeletonwsed’s deep root system and longevity in the seedbank will require
freatment and monitoring measures to be persistent through these time periods and perhaps beyond. -
Coordination of efforts between USFWS and DOE personnel will be critical in the control of this mobﬂe
invasive species that readily crosses management boundanes
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Table 9. Selected priority sites (< 0.5 A/ 0.2 ha) for treatment of rush skeletonweed.

Unit General Location | Speécific Location ‘East (NAD 27) ‘| North (NAD 27} |
ALE | Snively Basin . Uppes Snively Basin Rd. | 289998 | 5145083
“ Towa Flats B ~ | 310004 5138331 .
. | 310078 5138690
- Lower Slopes ‘| 300221 - | 5146550
300243 5148084
300210 5148164
300467 5148505
300547 5148443
301102 5144613
| 301092 . 5144598
301069 5144614
A . o 301110 - 5144627
Wahluke Unit | Ringold Bluffs above road. . . 326877 © . . 5148980
' - - Near Parking Lot #8 318162 5162566 -
Along Ringold-White | 317575 5163279
Bluffs Rd. :
; f 317929 - 5162878
R & 1320356 15160980
| White Bluffs | South of wooden 315318 5171925
' transmission line
| Flats aboveWhite = | Vicinity of wooden .- .~ | 319527 5165453
_ _Bluffs transmission line 1 _ :
River Corridor - | Island # 12 South end of island - 326382 1 5150684
b S 326504 5150956
Columbia River | Island# 14 . Southend of island - | 325908 - 5142942
Islands (Wooded Island) L - S e
o i Center of island - 325961 5143739 -
' ' 325964 5143869
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,Contro'l

" Successfu1 control of rush skeletonweed will requlre ‘an mtegrated approach and sustamed effoxt for many
years (Sheley et al. 1999). L :

Manual and Mechanical Methods'

_Hand pulling ean be used to control very small urfestaﬁons of rush skeletonweed, but must be performed _
diligently 2-3 tirnes/ year for 6 — 10 years to be effective (Sheley et al. 1999). Cultivation can be considered
_on seedlings less than 36 days old, as they are unable- to develop new shoots from root fragments (O1d 1981

. cited in NWCB 2003b), but mecharical damage to mature plants stimulates new growth, often resulting'in -+~ - -
' ‘satellite plants (NWCB 2003b). Frequent mowing of rush skeletonweed plants.infested with and impatted by S

o the gall mite (Eriophyes chondrzllae) may decrease the rate of spread of thlsplant (McLelIan 1991 cited in-
NWCB 2003b): , ] _

Blologwal Methods

Biological control agents by themselves will not control rushskeletonweed but can be a coniributing element
of an integrated control program. Several biological control agents for rush skeletonweed are widely
' established in the Pacific Northwest (Coombs et al. 2002)

A gall m1te (Eriophyes chandrtllae) is considered the most effective biological control agent avaﬂable to date
NWCB 2003b) The mite is effective against all biotypes of rush skeletonweed. The visible impacts to
flowering buds are leaf-like galls, up to two inches in diameter, which can reduce or prevent seed production.
. The gall mite also affects root carbohydrate reserves, preventing the formation of satellite plants. The
seedlings and satellite plants often die. However, bud production is stimulated by the feeding mites (Prather

11993 cited in NWCB 2003b). Soil disturbanée asscciated with cultivation i croplands interferes with the life

cycle of the mite, and as a result, there is a reduction in the persistence of gall mite infestations on rush
skeletonweed (Rees et al. 1996). Rush skeletonweed often remains the dominant species in gall infested
populations.

The gaIl midge (Cystzphora schmidlti) unpacts the rosette and ﬂowermg stems of all b10types m owr regmn,
and affected stands are often a noticeable purple to reddish color (Martin 1996; Rees et-al. 1996).

. Some biological control agents for rush. skeletonweed 4aré very specific 1o biotype: The rost fungus Pucc;ma
. chondrillina, introduced to Washington in 1978, is effective on the Banks; Idaho biotype (NW CB 2003b)
However, the Post Falls biotype is resistant to this rust (Rees et al. 1996).

Chemical Methods

. -Rush skeletonweed’s deep Toot system is resistant to herbicide treatmerits and different biotypes may exhibit
different susceptibilities to different rates of herbicides (Sheley et al. 1999). Young plants less than five years
old are more susceptible to herbicide treatment than older plants (NWCB-2003b). Control with herbicides
requires an aggressive follow-up program with repeated applications. Herbicides are most effective when
combined with biological control programs (Sheley etal. 1999)."

Picloram (Tordon), applied at 1.0 1b a.c./A to rosettes just prior to or during boltirig, is s the most effcctive
herbicide treatment available for rush skeletonweed control (William et al. 2002). Although freatment from
late fall to early spring is usually recommended, mid-summer (July) treatment has proven successful a_it

~ Hanford (R Roos pers. comrm. ). Repeated freatments are necessary for Iong—term control.

Clopyralid (Transline, Stinger) at 0.25 Ib. — 0.375 1b. a.e./A (0.66 — 1 0 pt. Product/A) apphed to rosettes in
- Tate fall (November — December; R. Roos pers. com) or up to early bolting stage in spring (William et al.
2002). Treatment with Translne produced a 95 percent effective control rate. However, plants did show up
three to five years later (NWCB 2003b). Transline at 1.0 oz./ gal. has been used effectwely for spot '
freatments on rush skeletonweed in Eastern Washington (D Wilderman pers. comm. ).
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. Curtailis a formulatlon of Clopyrahd and 2.4-D Whlch is effective against a mdcr range of broadleaf plants

than clopyralid aloné. Curtail (2.5 oz./gal)) has been used with success against rush skeletonweed by the

Washington Deparent of Natural resources on the Kahlotus Ridgetop Natural. Area Preserve, but this
formulation has been somewhat less effective than Transline (D. Wilderman pers. comm.). Curtail wﬂi
damage most pérennial broad—leaved plants and so should be apphed carefully to mininuze the damage to
non-target plants. . . : L

2,4-Dapplied at 2. 0 Ib a.c/A at the Tosette or boltmg stages in the spring may contmi aboveground growth

but wﬂl not kill rush skeletonweed roots (W 1111am et al. 2002) Repeated treatments will be's necessary
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CANADA THISTLE - = _ . CIRSIUMARVENSE.

. Canada thistle is an erect rhlzomatous perennial forb in the comp051te (Asteraoeae) family. This Mediterranean
species is distinguished from all other thistles by a spreading horizontal root system and dense clonal g_rowth,
and by small dioecicus {male and female flowers on separate plants) ﬂowerheads (Nuzzo 1997).

- Canada thlstle is an aggressive invader of distrubed grasslands and riparian areas across the Intennountam
West. Canada thistle threatens natural communities by directly competing with and displacing native

_vegetation, decreasing species dwersny and changing the structure and composition of plant communities.

- Canada thistle invades new sites via airborne or waterborne dispersal of plummed seeds. Subsequent spread is
primarily through the aggresszve expansmn of spreadmg rhlzomes (Morashlta 1999, Nuzzo 1997).

In addition toits impacts on natural areas Canada thistle presents an economic threat to farmers and ranchers
by reducing crop yield, interfering wﬂ:h harvest, and by hosting mvertebrate pest species (Nuzzn 1997).

On Hanford Reach National Mcnumeni Canada thistle appears to be most cominon near springs and npanau

areas, often in association with Russian knapweed, whltetop, and other invasive species. It also occurs at some
higher elevation sites on Rattlesnake Mountian and in the Rattlesnake Hills.

Canada thistle is classified as a Class C noxious weed in Washmgton Under Washmgton 5 wced law control _
measures are a local option for Class C noxious weeds (NWCB 2003a). No control measures are reqmred for-
this species by local jurisdictions WItlun the Hanford Reach National Monument area.

Current Status and 'I‘reatment Prlorltles on the Monument

Canada thistle is a Priority 2 species on the Hanford Reach National Monument. Canada thistle is recordedon
only 15.1 acres (6.1 ha) of the Monument (Fig. 11). However, large areas of suitable habitat along irrigation
wasteways and impoundments-on the North Slope, and occutrences along the Columbia River shoreline, and in

irrigation-seep wetlands aloug the ngold Road were not surveyed, so that this species is greatly underreported
here.

Priority treatment sites are all smaii isdlaxed occurrences ('I‘able 10) An exception is the Bobcat Canyon site
where a more widespread infestation degrades the npanan area along Benson Spnng perhaps the hlghest- o
quality natural spring system on the Monument h

Clopyratid piusZ4—D amine (Curtail) appearstoprov:deﬂ]ebestchemmlcontml of Canada ﬁnstle ahhoughmults
can be variable (see below). Covenngwﬁhwdl-securedblacklandscapefabncforB-S years is recommended for trial - -
-onremote,xsolatednﬁ'eﬁaﬂons such as onﬂleupperBobcaiRoadandﬂleRatﬂcsnakeMoumam,mdslop&s
mfestation. -

~

Table 10. Priority sites for troatment of Canada thistle.,

Unit = | Logation. : ‘East (NAD 27) { North (NAD 27) |
ALE | Rattlesnake Mt. summit ridge o 299929 5141563
Bobcat Rd. near western boundary 294641 5144489
Rattlesnake Mt., mid slopes 300353 5143832
Bobeat Canyon | 295865 5147223
Spring in small canyon SE of Bobeat Canyon | 297311 | 5147212
Seep in small canyon W of 1200' Rd. between | 297694 5147087
spring canyon and Dokes Spring '
Vernita | Borrow pit _ 290674 5169211
Borrow pit 290746 5169175
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L

Control

Canada thistle has numerous ecotypes that respond differently to management activities. Some infestations may
be completely controlled by one technique, while others will only be partially controlled because two or more: '
ecotypes are present within the population. Additionally, Canada thistie responds differently to management:
 under different weather conditions. Therefore an integrated control program mclud.mg careful monitoringis
recommended (Morashita 1999, Nuzzo 1997). .

Since Canada thlstlc is choemous some control of seed prcduction is possible by targetmg femalc clones for
treatment. However, most of the'spread of cstabhshcd clones is by vcgctatwe means. .

Mechanical and Cultural Methods
Mow:ng temporarily reduces ahove~grcund blomass but does not kill Canada thistle unless rcpeaicd at 7 28

day intervals for up to 4 years. Mowing just twice a year may reduce or contain Canada thistle. Stems mustbe

mown before the flowers open or immediately thereafter (flowers that have been open 8-10 days can develop -
viable seeds after cuttmg (Nuzzo 1997). When the primary stem is removed, rootbuds are stimulated to preduce
new shoots, so mowing should be done high enough to leave > 9 leaves/stem, or >20 cm of bare stem tissue.
Mowing enhances control following apphcatmns of plcloram, plcloram +2,4-D, clopyrahd +2,4-D, and
dicamba (Morashita 1999). .~

Tilking can reduce or chlmna:tc Canada t'lnstlc if conducted repeatediy for sevcral years (Nuzzo 1997

Morashita 1999). Tilling is only appropriate for highly disturbed areas, but may be an eﬁcctwe strategy for |

small infestations if done manually. Care must be taken not to spread root fragments which can regencrate.
Cultivation may also increase the effectiveness of subsequent herbicide:applications (Nuzzo 1997).

Covering small infestations with black landscape fabric such as Mirafi or other light-impervious miaterials can -
kill Canada thistle plants. Materials can be secured using 10” gutter nails or tree anichors (M. Tu pers. comt.).
It is necessary to prevent shoof growth for at least two years to deplete roots-and kill Canada thistle. -~ -

Fire is gencrally not effective in controlling Canada thistle {xoot sysbcms rcsprout) and bummg may promote
the species at the expense of native vcgctanon (Nuzzo 1997, Bushcy 1995) :

~ Biological Methods
Available blologlcal control agents have prcwdccl Irttlc control of Canada thistle p0pula110ns accordmg to Nuzzo -

~ (1997). Adults of the crown and root weevil Ceutorhynchus litura eat young thistle shoots, but do little dalnage. )
The stem gall fly, Urophora cardui lays its eggs in the terminal buds; gails develop which divert nutrients and

stress the plant; however, the distribution and avaliablhty of this species in Washmgton is limited. The seed
head weevils Larinis planus and Rhinocyllus conicus are-well-established in Washington and reportedly offer
good control (Coombs et al. 2002, NWCB 2003b). However, Larinus planus has been reported to feed upon at

least one species of native thistle in Colorado, reducing seed production of that non-target species by more than -

50% (Jensen 2001). Introduction of this biocontrol agent is NOT recommended, unless further research
indicates a high degree of assurance that this species will not generalize onto the native thistle Cirstum
undulatum. In order to dctermme whether or not there is a current threat from L. plarus, native and non-native
thistles on the Monument should be surveyed for the presence of ﬂns speclcs and if present, the cfEect of L.
planus on native thistles should be evaluated.

(Conﬁnued)
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Chemical Methods
The following factors should be consuiered when using herbicides against Canada thistle (Nuzzo 1997):

Canada thistle's deep, well-developed root system makes it resistant to herbicides. Herbicide effectweness
~ depends upon Canada thistle growth stage, environment, ecotype, and genotype. '

Not all shoots and roots in a clone remain physically connected. Because of aggressive c_lonal' growth it is
necessary to kill all Canada thistle plants within a site to achieve control.

For all herbicides except 2,4-D, two or more applications per year glve better control than a single application,
regardless of seasonal sequence.

Canada thistle’s absorption of herbicide is greatest in late summer and fall. Treatment may also be applied
during spring at the flowerbud stage, when root reserves are lowest.

Chemical control efforts will likely require multiple (at least 2) annual applications over a period of several -
years to achieve success. :

Herbicide effect is enhanced when Canada thistle roots are weakened during the growing season by previous

- herbicide treatment, crop competition, frequent mowing or tilling, and when new shoots are stimulated to grow.
Herbicides should be applied to new growth when leaves are green. Aveid applying herbicide to old leaves
{thick cuticle limits absorption) or to drought-stressed leaves (Nuzzo 1997).

Clopyralid (Stinger, Transline) is a relatively selective post-emergence herbicide that kills many broadleaf

weeds and woody plants but does little harm to grasses and other monocots. Fall application of clopyralid at

560 — 840 g/ha delayed shoot emergence of Canada thistle and reduced shoot density the following summer,
- with the higher concentration producing the most pronounced effect (Donald 1993).

Clopyralid plus 2,4-D amine {Curtail) has provided the best and most consistent control of Canada thistle in
agricultural areas (Nuzzo 1997). Annual applications in early June at 70 g a.i./acre clopyralid +280 g a.i/acre
'2,4-D resulted in elimination or near-elimination of all Canada thistle roots in the top 50 cm of soil after 2-4
years. In Bastern Washington, Curtail at 2.5 oz./ gal. or 5.0% concentration has provided excellent control on
many of the state’s Natural Area Preserves (D. Wilderman pers. comm.).

Glyphosate (Roundup, Rodeo) is a non-selective systemic herbicide with little or no residual effect in soil.
Apply at 1.5 —2.25 Ib. a.e./A for broadcast applications. For spot treatment use a 2.0% solution (W1lham et al.

- 2002). For optimal results apply glyphosate under warm conditions in fall well before the first killing frost and
when soil meisture is good, or afier plants have adjusted to colder weather (Nuzzo 1997)

Picloram (Tordon) will act on most broadleaf species and may persist for up to 3 years in the soil (Nuzzo
1997). It is relatively soluble and thus is likely to migrate into groundwater. Two to three annual fall
applications of picloram at 280 g/ha gradually reduced Canada thistle density, and both one and three
consecutive annual fall applications at 560 g/ha essentially climinated Canada thistle (Donald 1993). Witliam et
al. (2002) recommend 1 Ib. a.e./A mixed in 100 gal. water applied prior to the bud stage. '

Chlorsulfaron (Telar) is a post-emergent herbicide that primarily suppresses regrowth of Canada thistle, and
secondarily reduces the number of root buds and plant weight (Peterson 1983). Application of 1.125 oz. a.i/A
{a.5 oz product/A) to Canada thistle in bloom stage or to fall rosettes is recommended (William et al. 2002).

Amitrole (Amitrol-T) may be applied to growing thistles at 0.5 Ib. a.i./12 gal water for spot treatments, or at
4.0 1b. a.i./A for broadcast application (William et al. 2002). Canada thistle should be at least 6 inches tall but
prior to bud stage. Fohagc should be thoroughly wetted.
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BULL THISTLE R ‘ CIRSIUM VULGARE
Bull thistle is a Burasian biennial in the composite (Asteraceae) family. Reproducﬁon__i_s only via segdé_, which
are produced prolifically (up to 4,000/ plant) and which are relatively short-lived (1-3 years) in the soil seed
bank . Plumed seeds can be transported long distances by wind or birds (CNAP 2000, Beck 1999a}.

' Bull thistle colonizes disturbed areas but is rarely troublme in undisturbed places Dense infestations can -
_crowd out nanve species, reduce forage, and restnct wildlife movement (CNAP 2000, Beck 1999a).

Bull thistle is‘classified as a Class C noxious weed in Washmgton Control measures aré not reqmred '

by state law, but are a local option (NWCB 2003a). No control measures are reqmred by Iocal
jurisdictions within the Monument area. :

Current Statos and Treatment Pnontles on the Monument

Bull thistle is a Priority 3 species on the Hanford Reach National Manument Buli thlstle appeared to be hmrted
to isolated individuals scattered about the MomzmenL ‘These scattered individuals can be best controﬂed by -
manizal removal when encouritered. No sites are desxgnated for pnonty treatment.

Contirol
Manual and Mechanical Methods

Sevem]g the taproot below the soil surfa,oe vmﬂ lall these bicnnials. Hand—pullmg can ehmate :solated _
individuals-and small infestations. ‘Cutting or mowing just before seed set will eliminate the current year’s seed -
production. Cutting or mowing should be done after plan’ts have bolted but before flowering has occurred.
Asynchronous bolting may require more than one mowing per year to be effective. Persistence with these
methods over several years will exhaust the seed bank and eliminate an. infestation (CNAP 2000, Beck: 1999&)

Biological Methods -

The bull thistle seedhead gall fly (Urophora stylata) hasa ]muted dJSmbutlon in. Washmgton and prowdes only
fair control (Coombs et al. 2002). Bull thistle populations observed on the Hanford Reach Nai:lonal Monumem:
are too smafl and scattered to support spemes-speclﬁc biocontrol agents 7

Chemical Methads

Glyphesate (1.5 1b. a.i./A), c!opyraixd (0.13-0.51b. a.i/A), 2,4-D (1.5-2.0 Ib. a.i./A), clopyralid (0.2-0.3 Ib.
ai/A) plus 2,4-D (1.0-1.5 Ib. a.i/A), dicamba (0.5 — 1.0 Ib. a.i/A), and 2,4-D (1.0 1b. a.i/A) plus dicamba
(0.5 Ib. a.i/A) are all effective when applied to rosettes in spring or following mowing. Picloram (0.13-0.5 Ib.
a.i./A) can also be applied to rosettes in spring, or in the fall (CNAP 2000, Beck 1999a). Dicamba should not

be used in diverse natural areas, as it has a tendency to ¢liminate all broadleaved species (Catpenter and
Murray 1998b).
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FIELD BINDWEED = =~ S ' CONVOLVULUS ARVENSIS .

Field bmdwwd is a prostrate perennial vine of the mommg-glory family (Convolvulaceae)., Because of its wide

distribution, abundancé and economic impact, this warm season Eurasian species is considered one of the .

world’s ten worst weeds (Holm et al., 1980). Field bmdweed ] extenswe root system can penetrate as deeply as .

10 feet (3.0 m) into the soil (Whltson et al. 1996). Many roots pensh at the end of the season, but enough
persist through the winter to produce the next year’s growth (Lyons 1998b). Shallow rhizomes help the plant

spread along the surface, forming tangled mats (Lyons 1998b). Field bindwezd also produces large numbers of

seeds which can remain wable in the soil for decades (Whitson et al. 1996) Seedlmgs grow rapldly foﬂovwng

" germination. .

Field bindweed invades cropland, abandoned ﬁelds and moist locatlons such as riparian areas. Bmdweed :

‘excludes native species through aggressive competition for soil moisture and other resources {Weayer & Riley .
-1982) reducing biodiversity and lowering wﬂdhfe babitat value. =~

Field bindweed is ‘classified as a Class C noxious weed in Washmgton “Control measures are not requxred by
state law, but are a local option (NWCB 2003a) No control measures are required for thzs species. by local
jurisdictions within the Hanford Reach National Monument area.

Current Status and Treatment Pr:ontles on the Monument

Field bindweed is a Priority 3 species on the Hanford Reach National Monument. Fleld bindweed is mdespread -

on the Monument (Fig. 12); but is generally limited to old agricultural sites and other disturbed places. Three’

small infestations, all'on the ALE Reserve, are designated for priofity treatment (Table 11). Each of these sﬁes
two on roadways, the third in an occasionally-flooded creckbed; represent points from which the infestations are' -

likely to spread further along these corridors and from there, potentially, into natural areas. These occurrences
are among the few records of field bindweed on' ALE, and the only ones located along dispersal corridord. The"
infestations arc very treatable, each infestation being less than 1.0 m’ in size at present. These sites should be
treated aggressxvely and persistently, with the aim of preventing repmductlon and eliminating the infestations
within 3 years. Dicamba (Banvel, Clanty) is recommended for aggressive treatment. of these small infstations.

because of the longevity of this species in the soil seed bank, pains should be taken to prevent or remove annua.l )

sed prodction, and these sites should be monitored for at least 10 years after apparent control has been
achieved. -

Table 11. Priority sites for treatment of field bindweed.

Unit | Location East (NAD 27) | North (NAD 27)

ALE | 1200 Ft. Rd. © ] 303281 5142690
Gate 120 Rd. 292006 5159451
'Cold Creek creekbed, No. of Gate 120 Rd. | 291593 5159401
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Field bindweed must be managed for several years to bring it under control. Alcock ef al. (1974, cited in Lyons
1998b) suggest the following as general objectives in the control program for field bindweed: 1) reduce seed in
soil; 2) prevent seedling growth, 3) deplete root system reserves, and 4) prevent spread. Withi diligence the roots’
can be removed leaving only the seedlings, however, even with intensive management field bindweed will

- persist as seed for several years. A minimum of three to five Zrowing seasons are requtred in agncultural
settmgs to eliminate all seedlmgs (Calhhan et al. 1990) '

Marual and Mechanical Methods-

Hand-pulling may help to control small mfestatlons of field bindweed but nmst be done ﬁequeutly through the
growing season. Neither mowing nor burning provide effective control (Callihan ef al., 1990). Repeated
cultivation (to at Ieast 15 em depth) can help to control field bindweed, but must be repeaicd as often as weekly
or bi-weekly to be effective when used alone (Lyons 1998b). . Tilling may be performed with hand tools in very
small sites. Smothering plants with light impervious landscape fabric for several years may be effective in -
controlling small infestations where other methods cannot be app]ied successfuily.-

-Manual or mechamcal methods may enhance the performance of chenucm treatments when used as part of an
integrated control program.

Biological Methods

Aceria malherbae is a gall forming mite whose larvae and adults feed on buds and leaves of field bindweed. Its
distribution in Washington is limited and its effectiveness in the Northwest is unknown (Coombs et al. 2002)

Chemical Methods

Herbicides should be applied to mature leaves during first bloom when the root carbohydrates are at their
lowest (Lyons 1998b). Drought may decrease the effectiveness of herbicides (Wiese ef al. 1996). Repeated use
of the same or similar herbicides can result in the development of herbicide resistance (Lyons 1998b).

Glyphosate (Rodeo, Roundup, Accord) alone does not provide con31stent control of field bindweed (Calhhan et

al., 1990). Some biotypes are resistant to glyphosate, and drought conditions lessen the effectiveness for all
blotypes (Lyons 1998b).

Glyphosate at 3.0 -3.751b. ae/A (3.4 -4 Zkg a.e/A) applied at fuill bloom or early seed stage is effective in
the Pacific Northwest, especially if the area is tilled 2-3 weeks after treatment (William et al. 2002). Repeated
treatments, and application to fall regrowth may be necessary for complete control. The adjuvants MONO0818
and Tween 20 at 0.5%w/v improve control (Sherrick et al. 1986).

William et al. (2002) also recommend using Landmaster BW (a mix of 2,4-D and glyphosate) at 03781,
a.e/A(0.43 to 0.75 kg a.e./hal [54 oz. product/A] when bindweed runners are at least 25cm long. A 1%
solution can be used for spot treatments. Tilling 2-3 weeks after.treatments improves control.

. 2,4-D is a selective herbicide that will not damage most grasses and other monocots. Rates of 2.0-3.01b
a.e./A (2.24 -3 .4 kg/ha) are advised for treatment of field bindweed (William et al. 2002). 2,4-D may be more
cost effective than dicamba in some cases (Lyons 1998b). Use of 2,4-D in combination with other herbicides
and/or mechanical methods may increase the effectiveness of control (Lyons 1998b).

Applications of 2,4-D in anine form at 2-3 Tb a.c/A (2.25-3 4kg a.c./ha) at bud growth stage or in carly
- August réduces field bindweed 60-80% and helps prevent seedling establishment. Applications must be

repeated annually or more often until the infestation is eradlcated, or bindweed will recover (Wﬂham etal,
2002). .
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Picloram (Tordon) provides residual control for a number of years (Lyons 1998b, William et al. 2002). .
William et al. (2002) recommend 1 0 1b a.e. /A (1 12 kga e. t'ha) pmloram apphed atearly bud stage to fu.ll
bloom. '

Dicamba (Banvel, Clanty) can be more eﬂ‘ectxve than 2,4-D and plcloram agamst ﬁeld bmdweed but it
generally is more expensive and can persmt in soil and damage other plant species (Callthan et of., 1990). 1.0~
2.01bae/ A (2.24 — 4.48 kg/ha) provides control (William et al. 2002). The best time for application is durmg
“the post—ﬂowenng stage. Dicamba is more effective under drier conditions than 2,4-D, while 2,4-D is more -

effective under wetter conditions (Lyons 1998b) Dicamba should not be used in diverse natural areas, as 1t hae .

a tendency to eliminate all broadleaved species (Carpenter and Murray 1993b)
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RUSSIAN OLIVE . : ELEAGNUS ANGUSTIFOLIA

Russian olive is a small tree or large shrub (10-25 £t) in the oleaster famﬂy (Eleagnaceas) Long—hved and fast- -
growing, this deep-rooted European native has been planted widely as an orpamental. The large fruits are
- readily dlspersed by birds. Seeds germinate readily from fall through spring and - may remain wable in the soil.
for up to three years (Shafioth et al. 1995, Howe and Knopf 1991).

Russian olive invades both disturbed and undisturbed moist pastures, irrigation overﬂows wetlands, and _
riparian areas, often forming dense, monospecific stands (Whitson et al. 1996, Tu 2003). In natural areas it can
~ reduce biodiversity by outcompeting and displacing native species and alfering stand structure. Dominance. by
this species alters key ecosystem processes such as nuirient cycling, sediment deposmon, and hydrology (Tu
2003). Although Russian olive woodlands are used by many bird and mammal species, species richness is
typically reduced compared to communities dominated by native species (Kuopf and Olson 1984).

Russian olive is not classified as a noxious weed in Washington state (NWCB 2003 a).
Current Status and Treatmcnt Prlormes on the Monument S

‘Russian olive is a Priority 2 species on the Hanford Reach National Moriument. Russian ohve oceurs in dense .
infestations around the WB10 Ponds as well as in other wasteway-associated riparian areas in the Wahluke -
Unit, as well as around Saddle Mountain Lake (Fig. 13). Russian ofive has been recorded on 579 acres (234.3
ha) of Monument lands, but has been underreported around Saddle mountain Lake and elsewhere. Because of -
the large, dense acreages already ocupied by this species, the primary emphasis for management on the North
Slope is to detect and control new infestations and isolated occurrences. Additional detailed surveys must be
done before specfic sites can be demgnatcd for treatment. It is recommended such surveys be done during late
summer or early fall; a time when many other weed inventory and management actmtlos are at: low ebb Whﬂe
the Russian olive trees remain easily recognizable. '

Isolated seedlings of Russian olive may be hand pulled. Glyphosate (Roundup, Rodeo) or 2.4-D may bc

applied to foliage of seedlings or saplings when fully leafed out. Frill cut or cut stem methods are recommended
for mature individuals (see below) . :

Russian olive has not been recorded on Monument lands south of the Coiumbla Ruver. A high pnonty should
be placed on early detection and aggressive control of infestations that may be discovered in these areas,
particularly in any of the sprmg systems of the ALE Reserve. ‘

Control

Marnual and Mechanical Methods

Small seedlings of Russian olive can be hand pulled when soil is moist. Cutting or momng can provide control
but must be repeated conscientiously and is very labor intensive. A single cuiting, mowmg, or burning alone
stirtates regrowth from roots and can result in a denser infestation. Cutting, mowing, or buming may be
effective elements of integrated control plans (Tu 2003).

Brolog?cal Methods
No effective biological control agents are currently available (Tu 2003).
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Chemical Methods :
Russian olive’s deep root system confers some resmtance to chermcal herbicide treatment. Multiple herbicide -

applications over several years may be required to achieve control, regardless of the herbicide formulation used .

or the method of delivery (William et al. 2002). Cut stump methods have proven most effective in a mumber of
cases, provided herbicide is applied to the cambium within a few minutes after it is exposed (Tu 2003, R.-

Leonard pers. comm.). Other methods of dehvenng herbmlde to the cambium such as frill cuts or root lll_]BCthll __

are also effective (T ue 2003).

2,4-D LV ester at 201b. ae/A apphed as an aenal spray when leaves are fully developed may control Russian

olive. 2,4-D + triclopyr (Crossbow) in 1.5% spray solutlon, applied during active growth, when leaves are

fully developed is also effectlve The 1a1:ter formulation may also be applied as dormant cut-stem and basal bark .

applications (Tu,m prep.).

A formulation of 2,4-D and plcloram (Pathway) apphed to cut stumps at full concentranon is reported tokall
Russian olive without resprouts (Tu 2003).

'I'nclopyr (Garlon 4, Remedy) is effective as a basal bark apphcahon for stems mth smooth bark. The product

~ is applied to the bottom 60 cm or 2 fest of each stem, and must wet the entire circumference of the stem.

Treatment of larger individuals with forrowed bark must extend farther up the stem to areas of smooth bark,
and is generally less effective. Treatment should be applied to actively growing plants (Parker and Williamson -
1996, cited in Tu 2003). A 5% solutiuon of Garlon 4 ester may also be applied to cut stems or in frill cuts of -
larger trees with furrowed bark, or via root injection (Tu 2003, R. Leonard pers. comm.).

Glyphosate (Roundup, Rodeo) apphed undiluted to frili cuts in bark at 2 cc (mf) of product 1/ mch of trunk
diameter, or applied to fohage as a 5.0% solution when trees are fully leafed out (W illiam et al, 2002)

Imazapyr (Arsenal, Contain) apphed undﬂuted to frill cuts in bark at 2 cc (ml) of product/ mch of trunk :
diameter, or applied to foliage as a 0.75% solution of 2.0 Ib. a.i/gal. product when trees are fully leafed out -
(William et al. 2002). _.

Integrated Treatments

Parker and Williamson (1996 Clted inTu 2003) report that bummg is an eﬁ’ectlve pre-treatment of Russian-
olive stands pnor to basal bark a,ppllcauons of herbicides to regrowth. :
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Fig. 13. Occurrences of Russian olive (Eleagnus angustifolia) mapped during the 2002-2003
invasive plant species inventory, Hanford Reach National Monument.
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BABY’S BREATH - ' GYPSOPHILA PANICULATA

Baby's breath is a tall (up to 0.75m in height), branching Eurasian perennial forb in the pink (Caryophyllaceae)
family. Mature plants have a thick, deep and persistent root system extending up to 4m in depth. Flowers,
which do not appear until the third year of growth, produce abundant seeds. A single plant can produce over
13,000 seeds/ year. Seeds exhibit little dormancy and are short-lived in the seed bank. Most seeds fall near the

- parent plant, but seed-bearing plants can break off at the base and tumble across the landscape as well
(Darwent 1975, NPWRC 2003, CDFA 2003a).

~ Baby’s breath invades roadsides, waste areas, and disturbed grasslands, parl:icularly where soils are sandy or
coasse. It is capable of forming dense stands that crowd out native plant species and rednce wildlife forage
(Darwent 1975, NPWRC 2003).

Baby’s breath is classified as a Class C noxious weed in ‘Washington. Control measures are not requl.red by
~ state law, but are a local option (NWCB 2003a). No control measures are reqmred for this species by local
Jurisdictions within the Hanford Reach National Monument area.

Current Status and Treatment Priorities on the Monument

Due to it’s extremely limited distribution, Baby’s breath is a Priority 1 species on the Hanford Reach National
Monument. At present the only documented occurrence of this species on the Monument is that of a single
individual on the ALE Reserve (Table 12, Fig. 14). The individual was removed manually in 2003 (J. Meisel
pers. comm.). This site must be resurveyed 1-2 times / year for at least 3 years to ensure that treatment was
fully effective. If necessary manual conirol should be repeated annually during spring (May) before flowers are
produced. If manual methods are ineffective the cut stem method described below should be applied.

Dense infestations in a fow locations within the region call for continued vxgllance for this species along
roadways and other suitable habitats.

Control
Manual and Mechanical Methods

Severing the crown of the plant by hand cutting or cultivation to a minimum depth of 6-12” (deeper if possible)
will reportedly kill baby’s breath (CDFA 2003a, D. Wilderman pers. comm.). To be most effective, mannal
control must be performed before seeds are produced. Roots are hardy and robust, however, and plants will
frequently regenerate following this treatment (R _Roos pers. comm.).

The plants viger is little reduced by mowing or clipping or by light or infrequent grazing (NWCB 2003b).
Biological Methods

No effective biological control agents are currently available.

Chemical Methods ' : .
Treatment with glyphosate'wili stress plants and reduce or eliminate baby’s breath’s annual seed production,
but is unlikely to kill the plant (CDFA 2003a). Baby’s breath is susceptible to picloram at 1.12 kg a.i/ha or.

more anid to dicamba at 2.24 kg a.i./ha or more (NWCB 2003b). A cut stem treatment using these herbicides
* may be effective on isolated individuals or small stands (R. Leonard pers. comm.).

Baby’s breath is also sensitive to Imazapyr (Arsenal, Contain) and metsulfuron (Escort) applied during the
full bloom stage (J. Rodriguez pers. comm. )

Table 12. Priority sites for treatment of baby’s breath.

Unit Location East (NAD 27) | North (NAD 27)
ALE Gate 111 Rd. § 304358 5143288
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Fig. 14. Occurrence of baby's breath (Gypsophila paniculata) mapped during the 2002-2003
invasive plant species inventory, Hanford Reach National Monument.
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PERENNIAL PEPPERWEED ‘ | | : LEPIDIUM LATIFOLIUM -

Perennial pepperweed is a tall, Enrasian forb in the mustard family (Brassicaceae). This deep-rooted (to 3 m)
perennial produces seeds prolifically, although seeds remain viable only for a short time (Miller et al.; 1986)
 Seeds may be spread rapidly along streams and irrigation channels. Perennial pepperweed also- spreads viaan -

extensive creeping root system and can rapidly form dense stands that crowd out native vegetauon (NWCB
2003b).

Perennial peppcrweed invades a wide range of habitats mcludmg irrigation systems wetlands and npanan _
areas, and rangelands where the water table is within a few meters of the surface. Perennial pepperweed
appears to thrive in areas where soil moisture is hisher than normal; however, recent evidence suggests it is _
expanding sfowly into even the driest habitats (Young and Clements 2002). Perennial pepperweed crowds out
native plant species, reduces wildlife forage value, and degrades bird nesting habitat (Renz 2000, NWCB
2003b). Perennial pepperweed plants extract salt ions from deep soils and deposit them near the surface,

" altering plant habitat, community composition, and diversity (Blank and Young 1997). The specms aIso
produces dense, persistent litter which can smother competing plants (Renz 2000)

Perennial pepperweed is classified as a Class B Non-Designate noxious weed in Regions 6 and 9. St o

- calls for containment, gradual reduction, and prevcntlon of further spread of Class B Non—Desxgnate noxious
weeds (NW CB 2003a).. - .

' Current Status and 'I‘reatment Prlorltles on the Monumient

- Perennial pepperweed is a Pnonty 3 species on the Hanford Reach Natlonal Monument. At present is
documented on more than 300 acres (> 120 ha) on the Monument (Fig. 15). The species is common in upper = .
_Cold Creek on the ALE Reserve and in the McGee Ranch area. Large areas of suitable habitat along irrigation

wasteways and nnpoundments on the North Slope were not surveyed, suggestmg that this spemes may be
greatly underreported.

* No priority sites are de51gnated for treatment ‘Program emphasis is on detection and treatment of new . |

occurrences, especially along spring streams on the ALE Reserve, where perennial pepperweecl has not yét been
detected.

Control K

Perennial pepperweed can be very dificult to control. A carefully planned, infegrated approach that combines
multiple strategies is recommended (Renz 2000). Because perennial pepperweed is so resistant to control
measures; prevention of new infestations, containment of existing infestations (including control of seed

production} along with early detection.and eradication of newly estabhshed infestations is exl:remely important
(NWCB 2003b).

Mechanical Methods

Hand pulling is a Jabor-ntensive but effective way to remove small mfestanons so long as the treéatment is
repeated conscientiously until the infestation is eradicated. Perennial pepperweed can regenerate from tiny
fragment§ of its root system, so as much of the root as possible must be removed at each pull (Renz 2000). -

Mowing or cutting alone is'not an effective control strategy and can actually lead to increased biomass
production in perennial pepperweed However, an early season mowing prior to herbicide treatment may -
dramatically increase the contact of herbicides with lower leaves, enhancing herbicide transport into below
ground rhizomes (Renz 2000).

Disking fragments perennial roots and may increase the density of infestations. Disking may contribute to
management when followed by herbicide treatment, however (Renz 2000).
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Fire does not harm the roots of perennial pepperweed and may stunulatc an increase in producuon in
subsequent years (Renz2000). . :

Biological Methods

No biological control agents have been introduced to controI percumal pepperweed Grazmg by sheep reduced
flower production by 98% in one study (K.llbude et al 1997)

- Chemical Meﬂ'zods

The best time to apply systemic berbicides to perennial pepperweed i isat the flowerbud to early ﬂowenng stage
(Young et al., 1998). Due to the dormarcy of perenmai roots monitorfing and spot spraying are necessary over .

several years to eliminate this weed.

‘Triclopyr (Garlon 3A, Garlon 4A) )isa selective herblclde active on bmadleaf plants Application-of
commercial concentrations (Garlon 3A, 3 lbs. a.¢./gal; Garlon 44, 4 Ibs. a.e. /galyat2.25 Ibs. a.e/A (252 kg
‘a.e./ba = 0.75 gal Garlon 3A/A) with surfactant (non-ionic at 0.25% or silicone based surfactants at 0.1%)
removes 13-70% of above ground growth without harming grass specles but provides poor Iong«term (ie.
longer than 1 year) control. Triclopyr may be registered for use near water (Renz 2000). -

2,4-D applied at 4.0 Ibs. a.e./A may provide short—tenn control. (Wllham 2002). Multlple treatments will hkely
be requlred (Renz 2000) .

Glyphosate (Roundup Pro, Rodeo) is meffectwe in controllmg perenmal pepperweed without mtegratmg other

control methods. Formulations of Glyphosate combined with 2,4-D (Landmaster; 0.9 Ibs. a.e. glypbosate/gal

and 1.5 lbs. a.e. 2,4-D/gal) (Campaign; 0.9 1bs. a.c. glyphosata/gal and 1.5 lbs a.e. 2 4-D!ga.1) offer up to 72% ‘.

control one year after apphcatxons (Renz 2000).

Imazapyr (Arsenal) apphed at 4-6 oz a.¢./A (0.28-0.42 kg a.e./ha) [16-24 oz. product/A wtth 0.1% sﬂxcone _
surfactant] gave 95-98% biomass reduction and 88-89% reduction i in stem density 1 year after applications. - .
However, treatment areas have little to no vegetation reestablishing 1 year after applications (Renz 2000).

Chlorsutfuron (Telar) at 1.5 oz. a.i/A (0.052 kg a.i/ha) [2 oz. product/A with 0.1% silicone based or 0. 25% 7
nonionic surfactant] controls perenmal pepperweed (William et al. 2002, Young et al., 1998). Chlorsulfuron at

 lower rates, 0.75 oz/A (0.026 kg /ha)[1.0 oz. product/A with 0.25% nonionic surfactant] has been effective in
controlling perennial pepperweed in some areas but inconsistent control has been observed in other studies
(Renz 2000). Kilbride et al. (1997) used hlgher concentrations of 'I‘eiar (3.0 oz. product/A) to ach:eve 97%
control over 2 years.

Metsulfuron (Escort) at0 6 0z a. 1JA (0.5-1 0oz product/A) [42 gal /ha]wrth al 25% nonionic. surfactant]
can provide good control one year after applications (Reid et al., 1999, William et al. 2002). One researcher
found enhanced control (97%) w1th a fall application (Beck 1999b cited in Renz 2000). ,

Integrated Treatments

Integrated control strategies consisting of mowing and/or disking followed by herbicide apphcai:lons to o
resprouting shoots have exhibited better control than chemical. treatments alone (Renz 2000).

Mowing plants at the flowerbud stage, followed by an herbicide application to resproutmg stems when they - :

return to the flowerbud stage, increased the effectiveness of nearly ail herbicides 1 year after treatment and
reduced the quantities of herbicide required for equivalent levels of control (Renz & DiTomaso, 1998.a & b).
Following mowing, herbicide applications are delaycd to allow for shoots to resprout and retum to the -
flowerbud stage (Renz 2000). y -

- (Continued)
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Fig. 15. Occurrences of perennial pepperweed (Lepidium latifolium) mapped during the
2002-2003 invasive plant species inventory, Hanford Reach National Monument.
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Glyphaosate (3.0 Ibs. a.e./A [3.3 kg a.e./ ha}; Roundup 1 gal. product/A), which is registered for use in/near
- water (Rodeo Pro 0.75 gal. product/A) and has no residual soil activity, showed a high level of control in some
areas following mowing and allowed for mcreased p}ant diversity in treated areas compared to other treatments

(Renz 2000).

Chlorsulfuron at 0. 75 0z. a.i./A (0.026 kg /ha) [Telarat 1 oz. prodﬂct/A with 0. 1% silicone based or 0.25%
~ nonionic surfactant] provided near complete control after one year. This was one halfﬂle rate needed for this
 Ievel of control in areas not mowed.

Imazapyr at 1.5 -6.0 oz. a.i/A (0. 053-0.105 ki a.i/ha) [Arsenal (2 Ibs a.e./gal; 6-24 oz. product/ A] also had
a high level of control (Renz 2000). Revegetation of treated sites is suppressed as a result of re31dua1 herbicide -
activity in the soil for both of these treatments.

T addition to breaking up rhizomes and depletmg the energy avaiiable to any individual plant, dlskmg appears -
to stimulate germination of seeds from the seedbank, exposing them to treatment effects (Renz 2000). A
combination of fall disking followed by spring mowing at the flowerbud stage and by applications of herbicides
to resprouting stems at the flowerbud stage following the mow greatly enhanced control of perepmial = .
pepperweed over mowmg plus herbicides and herbicides alone. Excellent one year control with glyphosate may. .
‘be obtained following application at the rates specified above. 2,4-D, triclopyr, and imazapyr may also be
applied following mechanical treatments at the rates speclﬁed above (Renz 2000) '
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DALMATIAN TOADFLAX : .. | : S . LINARIA DALMATICA SSP. DALMATICA

Dalmatian toadflax is a tall' (0.8 to 1.5 m), short- lxved, cool season perennial Eurasian forb in the figwort

family (Scrophulariaceae). A mature plant can produce up to 500,00 seeds, which are primarily dispersed by

wind and may remain viable for up to ten years in the soil (Robocker 1970). Seeds are also dispersed by water
and by automobile traffic (M. Stairet pers. comm. ). Established infestations spread aggresswcly via horizontal
or creeping rootstocks as well as by seed.

Dalmatian toadflax is an aggressive invader of rangelands, agncultural areas, roadsides, and waste areas,
especially where soils are sandy or gravelly (Lajeunesse 1999). -

Mature plants are strongly competitive and can displace native plant communities, reduce wﬂdhfe forage value,
‘increase soil erosion, and cause economic losses to farmers (Lajeunesse 1999) .

Dalmatian toadflax is classified as a Class B’ Designate noxious weed throughout Region 9, and 1 in Adams

County portions of Region 6. State law requires prevention of seed productlon and spread of Class B Dwgnate -

weeds. Dalmatian toadflax is classified as a Class B Non-Designate noxious weed elsewhere in Region 6. State
law calls for containment, gradual reductlon, aud preventlon of further sprcad of Class B Non—Dwgnate )
noxious weeds (NWCB 2003a).

Current Status and Treatment Prroritles on the Monument

Dalmatian toadflax is a Priority 1 species on the Hanford Reach National Monument. At present dalmatian
toadflax is known from only one location on the Monument, as well as from a neighboring island under the
Jjurisdiction of USFWS (Table 13, Fig. 16). Each occurrence consists of only one to a few plants. It is critical

to eliminate seed production and to eradicate these incipient infestations before this dangerous weed can spread.

Despite the species’ resistance to treatment, eradication of these small infestations is very achievable within a
few years using either the hand-pulling or cut stem herbicide treatments described below, alone or in
combination.

Table 13. Priority sites for treatment of dalmatian toadflax.

Unit Location East (NAD 27) | North (NAD 27)

Wahlike White Bluffs R4. | 314782 5176895
Columbia River Islands (USFWS) | Johnson Esland 325732 5140053
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Fig. 16. Occurrences of dalmatian toadflax (Linaria dalmatica) mapped during the 2002-2003
invasive plant species inventory, Hanford Reach National Monument.
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" Control _
Maonual and Mechanical Methods'

A persistent, long-term hand-pullmg eﬂ‘ort may control small infestations of dalmatian toadﬂax if annual seed
production is eliminated (Lajeunesse 1999, CNAP 2000). Puilers should try to follow lateral roots to. their ends _
to remove the most root- possible. Pulling may be easier in spring when soils are moist, or.in sandy soﬂs Pulling
annually for 5-6 years is often necessary to achieve control (Lajeunesse 1999)

Intensive cultivation for two.or more years can eﬂ'ectlvely control Dalmatian toadflax. Elght ten cultwaﬂons
at 7-10 day intervals during the first year , followed by 4 - 5 cultivations in the second year is recommended
(Morishita 1991). Dalmatian toadflax seedlings do not compete well against established vegetation; control
efforts should include attempting to establish and manage demable species that ‘Wﬂl compete with toadflax
‘throughout the year (La_]eunesse 1999). '

Biological Control -

Calophasia lunula, a defoliating moth, 1s Well-estabhshed in Wasbmgton and reportedly prowdas good control.
A stem-boring weevil, Mecinus janthinus, hias also been released but'i is lumted inits dlstributlon in Washmgton '
(NWCB 2003b, Coombs et al. 2002).

Chemical Methods

The waxy cuticle on Ieaves of mature plants makes dalmatian toadflax resistant to cherical treatments.
Herbicides must be applied to plants early in spring before the cuticle matures for greatest effectiveness;
applications durmg and afcer flowering have 1o effect (D. Wilderman pers. comm. ).

Glyphesate (Roundup) was applied via a “cut-stem miethod by TNC in Moses Coulee in 2002 with good results
(R. Leonard- pers. comm.}. Stems were clipped to 37 above the ground and treated with a 10% solution of -
Roundup. Small spray bottles, or sponge-type paint brushes may be used to apply the herbicide.

Picloram (Tordon) at 1.0 Ib. a.e./A applied as a spot treatment in spring before flowering, or in the fall, is
effective on small infestations of toadflax and will not damage associated perennial grasses (William et al.

2002). Picloram (Tordon 22K) + 2,4-D may be applied at 0.5 Ib. a.e/A picloram + 1.5 Ib. ae/A 24-Dasa
broadcast treannent (William et al. 2002).

Clopyralid + 2,4-D (Curtall ) at 2.5 ozjgal has been used w:th SOMmE Success agamst dalmatlau toadﬂax by
the Washington Deparent of Natural Resources on their Natural Area Preserve system in Eastern Washington.
- A surfactant is necessary to help the herbicide penctrate the leaf’s waxy caticle (D. Wilderman pers. comm. )
Curtail will damage most peremmial broad-leaved plants and so should be apphed carefitlly to minimize the .
damage to non-target plants.

Dicamba (Banvel, Clarity) may be applied at 4.0 t0 6.0 Ib.a.e/A pnor to the bloom stage. Repeated .
applications of dicamba may be necessary to achieve oomplete control (William et al. 2002). Dicamba should

not be used in diverse natural areas, as it has a tendency to eliminate all broadleaved species (Carpenter and
Murray 1998b)
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PURPLE LOOSESTRIFE LYTHRUM SALICARIA '

" Purple loosestrife is a perennial emergent aquanc forb in the loosestrife famﬂy (Lythraceae) Mature plants
possess a thlck, woody taproot and- spreadmg lateral Toots.

Puxple loosestnfe an obligate wetland spec1es invades both freshwater and brackish wetlands and

;- .. ...riverbanks, especially-where distrubed, Purple loosestrife outcompetes native vegetation.to form: 1ong-11ved

dense, monotypic stands that crowd out native plants and provide unsuitable habitat for native wildlife.

. Waterfowl, mammals, and birds vacate wetland habitat when they lose their food sources, nesting material,
and ground cover due to native vegetation loss and replacement. Purple loesestrifé impacts agncultm‘ai '

comuumities where'it clogs irrigation systems and ifivades wet pastures (NWCB 2003b; Bender 1987).

Expansmn in a wetland can be extensive and sudden due to the abundance of seeds produced and the rap1d
- growth of seedlings. High seed viability and prolific seed production can build up a seed bank of massive
proportions. A mature purple loosestrife plant can produce more than 2 million tiny seeds which remain
“viable for several years. Dispersal of seeds is primarily by water (which can also spread newly germinated
seedlings) and by wind, but waterfowl and other vectors contribute to the spread of this species. Purple
_ loosestrife also has the ability to spread vegetatively by, resproutmg from cut stems aud regeneratmg from N
 fragments of rootstock (NWCB 2003b, Bender 1987). -

Purple loosestrife is classified as a Class B Designate noxious weed in the followmg portlons of the Hanford
Reach National Monument: most of region 6 including portions of Grant County included in the Monument
Franklin County portions of region 9, but not in Benton County. State law requires prevention of seed
production and spread of Class B Designate weeds. Purple loosestrifé is classified as a Class B Non-
Designate noxious weed in all other jurisdictions that include the Monument. State law- calls for containment; -
gradual reduction, and prcvcntlon of further spread of Class B Non-Dcmgnate noxious Weeds (NW CB
2003a). _ _ o :

.. Current Status and Treatment Priorities on the Monument

Purple loosestrife is a Priority 3 species on the Hanford Reach Natlonal Monument. Purple loosestnfe s |

primary habitat within the Monument is the Columbia River shoreline, where it is widespread. Large areas of .
potential habitat occur along irrigation wasteways and nnpoundments on-the North Slope as well. These areas
were not thappéd in defail; consequently, purple loosestnfe is substantially underreported by this mventory

Several small, isolated occurrences of purple loosestrife a;re recommendcd for treatment should resources

permit (Table 14, Fig. 17). Purple loosestrife has not been recorded in any of the spring systems of the ALE _

Reserve thus far, and a high priority should be placed on early detéction and aggresswc control of
infestations that may be discovered in thcse systems. '

The status and’ effccttveness of b1010g1c:a1 control agents reieased on the Monu:ment in 2000 should be
assessed (see below). Spot or wwk apphcatlons of glyphosate (Rodco) are rccommended for’ small
- infestations. ,

Table 14. Priority sites for treatment of purple loosestrife. -

Unit Location East (NAD 27} | North {(NAD 27}
. Saddle Mt. '..] Borrow pit cast of Vernita Bridge . | 200919 .. . .1.5169256.
WB10 Wasteway (316215 | 5171362
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Fig. 17. Occurrences of purple loosestrife (Lythrum salicaria) mapped during the 2002-2003
invasive plant species inventory, Hanford Reach National Monument.
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IV. INVASIVE PLANT SPECIES PROFILES

Control

Mechanical Methods

Hand-removal is recommended for smali populanons and isolated stems. Ideally, the plants should be pulled out
before they have set seed. The entire rootstock must be removed since regeneration from root fragments is.
possible. Minimization of disturbance to the soil and native vegetative cover is highly desireable. Uprooted
plants and broken stems. st be removed from the area since the broken stems can re5prout (Bender 1987). -

Shoots and adventitious roots wﬂl develop fo]lowmg cuiting alone. Cuttmg as part of an integrated eontrol
program may enhance the effoctiveness of herbicide treatments. Cutting late in the season reduces shoot
production more than mid summer cutting (NWCB 2003b). -

Biological Methods

Biological control agents prov1de hope for success in contro]bng Purple foosestrife. Galerucella calmanensz.s'
and G. pusilla are both leaf-feeding chrysomelids which defoliate plants and attack terminal buds, drastically

- reducing seed production. The mortality rate of seedlings infested with these biocontrols is high (NWCB

2003b). Both beetles are widely established in Washington and are available for mass collections (Coombs et
al. 2002). G. calmariensis was released on the Hanford Reach National Monument at locations along the north
shore of the Columbia River during July, 2000, 2002, and 2003, including locations near the Vemita Bridge,
near the White Bluffs boat launch, and at Savage Island (H. Newsome pers. comm. )-

Other potential bmlogmal controls include Hylobzus transversovittatus, a root-mining weevil that also eats
leaves. H. fransversovittatus larvae deplete plant carbohydrate reserves by severing xylem and phloem inthe .
root, reducing plant size and reproductive capacity. Nanophyes marmoratus, a seed eating beetle, is another
biocontrol option (NWCB 2003b). The efficacy of control offered by either of these two species is limited,
however, and neither is widely estabhshed nor readﬂy avallabie m Washmgton (Coombs etal. 2002)

Chemical Method.s'

Glyphosate (Roundup, Rodeo) provides good control when spot-applied to foliageasa 1.0-1 5% solution to
actively growing plants from flower initiation throngh peak bloom. Seedlings may be eﬁecuvely treated early in

‘the season after a fall application to mature plants: Rodeo should be applied with a 0.5% v/v nonjonic

surfactant. Thoroughly wet foliage but avoid runoff (Benefield 1999, William et al. 2002). Another method of

applying glyphosate to purple loosestrife is to cut off all stems at about 6 mches and then paint or dnp onto the
cut surface a 20-30% solution (Bender 1987).

Triclopyr (Garlon 4 or Gailon 3A) s effective at 1.5 to 2% concentration for spot appheahous when plant is
in the mid- to full-bloom stage, or on seedlmgs in early spring (Wdham et al. 2002), '

Metsulfuron (Escort) is also effective when apphed at 0.6 oz ai JA (1 oz product/A) to actwely growmg
plants. Using a nonionic or silicone surfactant increases effectiveness (William et al. 2002).
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V. INVASIVE PLANT SPECIES PROFILES

EURASIAN WATERMILFOLL ' MYRIOPHYLLUM SPICATUM

Eurasian watermilfoil is a submersed perennial aquatic forb in the water-milfoil family (Halorageceae) The
species grows in a-wide range of water depths and is tolerant ofa W1de range of ermrenmental condmons ‘
(NWCB 2003b). -

Eurasian watennﬂfml may spread rapidly. Milfoil pmduces a large number of highly germmable and long-lived
seeds, However, vegetative spread is the major method of reproductlon During the growing season, the plant

undergoes antofragmentation. Fragments readily tike root in new substrates and may evenidevelop roots before -

separating from the parent plants. Fragments are also produced by wmd and wave aet[on and boatmg actmtles
(NWCB 2003b, Bossard 2000).

Burasian watermilfoil colonizes freshwater lakes and p;onds, and waterways with slow moving waier,"especially |

where nutrients are plentiful. Eurasian watermilfoil adversely impacis aquatic ecosystems by forming dense * -

floating canopies that shade out native vegetation. Monospecific stands of Eurasian watermilfoil provide poor -

habitat for waterfowl, fish, and other wildlife. Burasian watermilfoil infestations alter ecosystem production,
biomass accumulation, decomposition, and nutrient regimes. Dense mats alter water quality by raising pH, -
decreasing dissolved oxygen, and increasing water temperatures (NW CB 2003b, Bossard 2000). o

Eurasian watermilfoil also impacts human activities. Infestations clog intake pipes of hydroelectric dams and
irrigation systems and milfoil mats interfere with recreational activities. Stagnant water created by Burasmn
watermilfoil mats provides gooad breedmg grounds for mosqmtoes (NWCB 2003b). :

Eurasian watermilfoil is classified as a Class B Designate noxxous weed throughout Region 9, and in Adams
County. State law requires prevention of séed production and spread of Class B Designate weeds. Eurasian
watermilfoil is classified as a Class B Non—Desxgnate noxious weed in Grant County. State law calls for
containment; gradual reduction, and prevention of further spread of Class B Non-Desxgnate noxious weeds

- {NWCB 2003a).

Current Status and Treatment Prmrltles on the Monument -

Burasian Watenmlfoﬂ is a Priority 3 species on the Hanford Reach National Monument At present, Eurasian
watermilfoil has been recorded only from sites along the Columbia River (Fig. 18). Potential habitat for this
species occurs in wasteway :mpoundments of the North Slope which were not surveyed extenswely Thus the -
species may be underreported here. -

No priority sites are designated for treatment of Eurasian watermilfoil. Avallabie treatments are not hkely to be
effective on populatlons along the main stem of the Columbia River. The development of biological controls
may provide an effectwe means of treatment for Eurasian watennﬂfoﬂ in these habitats in the future (see
below). ‘ :
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2002-2003 invasive plant species inventory, Hanford Reach National Monument.
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V. INvASIVE PLANT SPECIES PROFILES

Control ' f_
Mechanical and Cultural Methods

‘Where practical water level drawdowns can be eﬁ'ectwe at reducmg Eurasian watermﬂfoxl A drawdown of
about 2 meters is effective in reducing excessive populahons Short-term dewatering for 2-3 days during a
period of freezing temperatures has been effective, but multiple exposures may improve control. The saccess of
a drawdown on Eurasian watermilfoil is dependent on several factors such as degree of desiccation, the -
composition of substrate (sand vs. clay), air temperature (the exposed sediments need to freeze down to 8-12
inches), and presence of snow (NW CB 2003b).

Cutting and harvesting prov1de httle control unless performed muluple txmes durmg the growmg season.
Because this species spreads readily through fragmentation, mechanical controls sueh as cutting, harvesting, -
and tilling should be used only when the infestation has occupied all available niches. Using mechanical
controls while the plant is still invading, will tend to enhance its rate of spread. Washmgton law requires that
cut plants be removed from the water (NWCB 200313) :

Biological Methods

The North American weevil, Euhyrckwpszs lecontei has been found assoc:ated with declmmg populzmons of -
Eurasian watermilfoil in northeastern North America. Euhrychiopsis lecontei has been found in Washington
state feeding on both Eurasian watermilfoil and northern milfoil (Myriophyllum sibericum) plants. Studies have
shown that this native weevil appears to be a milfoil specialist and will not feed on other macrophyte species. It
can be easily raised in the laboratory and laboratory-reared weevils could be used to augment natural :

‘populations, as is being tried in Vermont. Weevil augmentation studies for Euragian wa:temlﬁfoll management

have been proposed for Washmgton State (Creed and Sheldon 1993, 1994)
Chemical Methods o

Excellent control of Eurasian watermilfoil is reported wﬂ:h 2,4-D, d1quat, dtqnat + complexed copper, endoﬂ:all '
dipotassium salt, and endothall + complexed copper. Good control is also reported with use of fluridone.
(Westerdahl and Getsinger 1988). In Washington, fluridone (Sonar) has been successfully used to eradicate
Eurasian watermilfoil in Long Lake, Thurston County and in other western Washington lakes, although some

- eradication attempts with fluridone have had mixed success in Washington. To be effective, fluridone

concentrations of 10-15 ppb must be maintained in the water column for 10 to 12 weeks. Follow-up diver -
surveillance and hand-pulling of surviving plants is essential to the success of this technique (NWCB 2003b).

_ Triclopyr holds promise for Eurasian watermilfoil control. Triclopyr requires a short contact time (18 to 48

hours) and will selectively control Eurasian watermilfoil while leaving many native aquatic plants relatively
unaffected. Triclopyr is not currently registered for use in aquatic systems in Washington (NWCB 2003b).

Endothall, fluridone, and copper are permitted for aquatic use in Washmgton waters, but copper is generaﬂy
permitted only as an algicide (NWCB 2003b). .
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IV. INVASIVE PLANT SPEGIES PROFILES

SCOTCH THISTLE - | ONOPORDUM ACANTHIUM

Scotch thistle is a robust, taprooted Eurasian biennial (or sometimes annual) in the composite (Asteraceac)
family. The species often grows 8 feet or more in height and 6 feet in width. Healthy plants may produce 5,000
up to as many as 50,000 seeds which may remam viable in soil for 5 years or more {Beck 1999a, Joley etal. -
1998). Seeds are dispersed by wind, water, wildlife, livestock, and agricultural activities (Beck 1999a).

Scotch thistle infests waste places, road51des riparian arcas, pastures and arid rangelands dominated by . -
cheatgrass (Beck 1999a, Whitson et al. 1996). Scotch thlstle is found in most Washington countxes east of the

Cascades. Scotch thistle infestations crowd out native species, reduce forage, and restnct movement of vwldhfe '

and Tesult in significant economic losses for farmers a.nd ranchers (NW CB 2003b)

Scotch thistle is classzﬁed as a Class B Demgnate nomous weed throughout regwns 6 and 9. State 1aw requxres
preveutlon of seed producuon and spread of Class B Deslgnate weeds (NWCB 2003a). :

Current Status and Treatment Prlontles on the Monument

Scotch thistle is a Priority 1 species on the Hanford Reach National Monument. At present Scotch thistleis =

recorded as only one to a few plants at two locations in the lower Cold Creek Valley (Table 15, Fig. 19).
Eradication of these small mfestanons of biennial plants is very achievable within one to a few years
(depending on the species presence in the seed bank) using manual methods described below. Monitoring of
sites will be necessary for at least 5 years after plants are. ehmmated, to ensure that seedbanks are exhausted

Control
Manual and Mechamcal Methods

Manual and mechanical methods are effective alone or in combmaizon with herblclde treatments (CNAP 2000) _

Small areas can be eradicated by digging or hand pulling. Manual removal must take place prior to flowering
and seed production and plant roots must be severed helow the soil surfm:e (Beck 1999&)

Mowmg has limited eft‘ecuveness for controllmg Scotch th1sﬂe It can prevent seed production if performed

within 2 days following full bloom of the terminal cluster, but if performed earlier or later plants will recover or

detached infloresences will still produce seed (Beck 1999a). Only a small percentage of potential seed
production needs to become viable to perpetiate Scotch thistle stockmg levels.

Biological Methods

No biological controls are currently available in the United States (NW CB 2003b). Goats wﬂl graze Scotch
thistle, reducing plant numbers and- preventmg seed producl::on (Smdel 1991) -

Chemical Merthods

Herbicides are most effective when applied in the spring before Scotch thistle bolts or in the fall to new rosettes
(William et al. 2002, Beck 1999a). The following herbicides may be used, among others:

Clopyralid (Stinger, Transline) at 0.1 — 0.375 Ib. a.e/A (0.25 - 1.0 pt. product/A); Clopyralid + 2,4-D amine
(Curtail) at 1 - 5 gts. product/A; picloram (Tordon) at 0.251b.a.c/A; 2,4-D applied at 1.5-2.0 Ib. ae/A.
Dicamba (Banvel, Clarity) at 0.5 - 1.0 Ib. a.e./A and Metsulfuron (Escort) at 0.6 oz. a.i./A (1.0 oz.
product/A) with an anionic or silicone surfactant, have also been effective (William et al. 2002).

Table 15. Priority sites for treatment of Scotch thistle,

Unit Location East {NAD 27) | North (NAD 27)

AlE Lower Cold Creek 311800 - 5140691
Gate 109 quarry 311483 5141855
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Fig. 19. Occurrences of Scotch thistle (Onopordum acanthium) mapped during the 2002-2003
invasive plant species inventory, Hanford Reach National Monument.



V. INVASIVE PLANT SPECIES PROFILES

COMMdN REED ' _ . PHRAGMITES AUSTRALIS

Commmon reed is a large perennial thizomatous grass of worldwide distribution. These emergent wetland pIanIs .
may produce great quantities of seed. New sites are colonized by waterbormne seed or thizome fragments. The
thick rhizomes form dense mats and can reach almost 2 meters below ground. Roots penetrate even more
deeply, allowing the plant access to receding water tables (Haslam 1970). ‘-

Common reed is an aggressive invader of freshwater and brackish wetlands Rapid clonal, growth and thick
litter accumulations crowd out native species and produce dense, monotypic stands, reducing biodiversity,
wildlife forage and overall babitat value. Disturbance and increased nuirients from agricultural nmoff and -

other sources may contribute to common reed dominance, but the species is capable of invading pnstme -
wetlands as Well (Marks et al. 1993).

While the species is native to North America, one or more new, more invasive genotypes appear to have been
introduced from the Old World (Hauber et al. 1991). Native populations may be difficult to distinguish. from
mvasive populations but rapidly spreading stands, éspecially where they occur on disturbed sites, generally
indicate the invasive genotype. Stands of common reed on the Hanford Reach National Monument appear to fit
this profile. The Washington State Department of Agriculture is currently engaged mapping and genetic '
testing of comnion reed populations within the state, and genetlc tests of Hanford geuotypes may take place n
the near firture (G. Haubnch pers. comm.).

The non-native genotype of common reed is elassified as a Class C noxious weed in Washington. Under =~
‘Washington’s weed law, control measures are a local option for Class C noxious weeds(NWCB 2003a). No

control measures are required for this species by Iocal jurisdictions" w1thm the Hanford Reach National
monument area.

Current Status and Treatmeﬁt'l’r'iori'ties oﬁ the Monument

Common reed isa Pnonty 3 species on the Hanford Reach National Monument. Common reed has been
recorded on 893 acres (36.1 ha) of the Monument. The primary habitat for common reed on the Monument
~ appears to be- nnpoundmcrrts associated with the Saddle Mountain Wasteway (Fig. 20). Similar habitats oceur

in the WB 10 ponds. These areas were not mapped in detail; consequently, the extent of infestations of common, -
reed may be substantially underreported by this inventory.

- Common reed has not been recorded in any of the sprmg systems of the ALE Reserve thus far and a high -

priority should be placed on early detccton and aggresswe controf of infestations that may be discovered in
these systems. '

Three current sites are recommended for treatment of common reed, should resources permit (Table 16). The
two borrow pit sites on the Saddle Mountain Unit are small, isolated clones in seasonally dry areas that should
be relatively amenable to treatment. The site along the rivershore may be difficult to treat due both to-its large
size and to its proximity to the river. However, this site represents the only documented site along the Columbia
River shoreline within the Monument. The annual mowing or cut-stem herbicide methods described below
should be effective treatments for these infestations.

Table 16. Priority Sites for treatment of common reed.

Unit Location East (NAD 27) | North (NAD 27}
Vernita Bridge Recreation Area | Borrow pit West of Vernita Bridge | 290674 5169210
.| Saddle Mt. Bormrow pit East of Vernita Bridge -290918 _ 5169257
River Corridor North shore, Columbia River. 302100 5171441 -
Adjacent to Saddie Mt. NWR :
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Control

Marual and Mechanical Methods

Hand pullmg can be effective in controlling common reed, especially in sandy soils, but is very labor mtenswe
and is practical only for small infestations (Marks. et al. 1993). .

Mowing has been used successﬁllly to control cornmon reed. Cutting aerial shoots at the base near the end of
the growing season and before the onset of dormancy reduces the plant's v1g01' A gas-powered trimmer fitted -

with a circular blade is most effective, or hand tools may be used. This regime may climinate a colony if carried.
out annnally for several years When applied at the petimeter of large stands cutting may be useful in preventing '

spread (Marks et al. 1993). Cut shoots should be removed from moist areas to prevent their sprouting and -~

forming stolons (Osterbrock 1984). Cuttmg may also-be used in combination w1th herbicide treatments (see oy

below).

Fire does little to reduce common reed’s vigor under most conditions, and may even promote mcreases i
density and production (Marks et al. 1993) : : :

Biological Methods
No effective blologzcal control agents are currently avallable

Chemrcal Methods

Glyphosate (Rodeo) is the herb1c1de most commonly used for comIol of common reed. Application rates may
vary; effective control of Phragmites in a Delaware marsh was achieved with 4 pints/acre of concentrate.
Application of Rodeo must take place after most plants are in the tasselmg stage when the plant is supplymg ‘

* nutrients to the thizome. In dense stands, smaller plants are protectcd by the tall; thick canopy and thus may not
reccive adequate herbicide coverage. For these reasons, touch up work will be necessary. Glyphosate can be
applied acrially to large areas or to smaller areas wnth a bankpack sprayer or wick appl:cator (Marks et al.
1993).

The Nature Conservancy reports successful control using a method combmmg cutting and herbicide apphcatlon '

to the cut stems (Martin 2001a). Steris aré cut at chest height during late summer, when common reed is
flowering but before seed set. Immedlately followmg cuttmg the hollow reed stems were ﬁlled with undlluted
Rodeoherbicide. '
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Fig. 20. Occurrences of common reed (Phragmites australis) mapped during the 2002-2003
invasive plant species inventory, Hanford Reach National Monument.



V. INVASIVE PLANT SPECIES PROFILES

WINTER RYE, FERAL RYE SECALE CEREALE

‘Winter rye is a domesticated winter annual or biennial grass. Reproduction is strictly by seed. Mature plants
can produce more than 700 seeds each. Less than 1% of seed remains viable a year after dispersal. Roots may
reach as deeply as 6 feet (Trainor and Bussan 2001). Wlnter rye produces allelopathic chemicals which help to
suppress competitors (Stumbaugh 2002),

Winter rye volunteers freely and can persist for many years in abandoned fields (pers. obs.) and s;areads along
roadsides and into waste places and rangelands (Trainor and Bussan 2001, Whitson et al. 1996).

Winter rye is classified as a Class C noxious weed in Washington. Control measures are not required by state
law, but are a local option (NWCB 2003a). No control measures are required for this species by local
jurisdictions within the Hanford Reach National monument area.

Current Status and Treﬁtment Priorities on the Monument

Winter rye is a Priority 3 species on the Hanford Reach National Monument, Winter rye cuirently occupies
nearly 500 acres within the Monument, with the predommant infestation occarring in upper Snively Basin (Fig.
21), where it has persisted in old agricultural fields since the 1930s (Rice 2002). This large infestation is visible
from certain vantage points many miles away and has been mapped as a vegetation unit (PNNL 2002). Winter
rye has spread along roadsides in the area and appears to be spreading to a small degree into nearby natural
areas, possibly via an animal vector. A smaller infestation occurs along the Ringold Flats Road.

' No winter rye sites are designated for priority treatment at this time. However, control of roadsuie plants is

recommended, and a seasonal quarantine of infested roadways should be considered to prevent the spread of
this species into new areas, =

Control

The tall stems and disarticulating seedheads of winter rye are readily dispersed by vehicles along roads (pers.
obs.). Roadsides should be kept clear of winter rye to minimize its spread.

Marnual and Mechanical Methods

Tndividuals or small stands of winter rye may be removed by hand pulling prior to seed maturatlon ‘When
pulling, the entire crown of the plant must be removed (Trainor and Bussan 2001, R. Leonard pers. comm.). -

- The Boardman Conservation Area in North Central Oregon plans to mow large infestations during flowering,
but before fertilization and seed production begin. Cut material should be removed after mowing or allelopathlc
chemicals may suppress non-target species (Stumbaugh 2002).

Biological Methods

No effective biological control agents are currently available.

Chemical Methods

Glyphosate (Roundup) may be applied at 6.0 oz. product/A. Because winter rye is taller then most native

perennials at bloom, an agricultural wicker / wiper such as those used in wheat fields may be effective for large
infestations. For small stands use 0.5% solution of Roundup sprayed to cover (R. Leonard pers. comm.).

Traivor aud Bussan (2001) recommend }ugher concentrations {12.0 oz. producUA) of glyphosate for control of
winter rye. Plants should be treated when they are only 1-6” tail.

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REAGH NATIONAL MONUMENT
111




IV, INVASIVE PLANT SPECIES PROFILES

'INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT
112

i

—




N

N

T

N

- Areas Infested by Winter Rye (Secale cereale)

smmesses  Hanford Reach National Monument Boundary

—-==-~ Management Unit Boundaries Roads
- Open Water ~—-—— Powerlines
———— Streams, Canals, and Shorelines Contour Interval 20 Feet
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V. INVASIVE PLANT SPECIES PROFILES

PERENNIAL SOWTHISTLE ‘ | ' SONCHUS ARVENSIS SSP. ARVENSIS

Perennial sowthlstle is a deep-rooted perennial Eurasian forb in the composite family (Asteraceac). Perennial .
sowthistle reproduces by seeds and creeping horizontal roefs. Seeds are generally wind-dispersed, but the seeds”
pappus hairs have hooked cells that allow them to stick to clothes, fur, vehicles, and farm implements. The
seeds are also sometimes moved as commermal seed or hay contalmnants (Lemna and Messersmn‘h 1990)

Perennial sowtlnstle mnvades disturbed areas, roads:des and riparian arcas where it dlsplaces native speeles It is
a serious weed in agnculwral areas where it reduce crop yields and hosts plant pests (Lemna and Messersnnﬂa
1990).

Perennial sowthistle is classxﬁed asa. Class B Desxguate noxious. weed throughout Regxen 9 and in Adams _

- County. State law requires prevention of seed production and spread of Class B Designate: weeds NWCB.

2003a). Perennial sowthistle is classified as a Class B Non-Designate noxious weed throughout the remainder
of Region 6, State law calls for containment, gradual reduction, and prevention of further spread of Class B
noxious weeds.

Current Status and Treatment Pl’lOl‘ltleS on the Monument

Perennial sowthistle is a Priority 3 spemes on the Hanford Reaeh National Monument Sonchus arvensis ssp. .
arvensis was identified from a specimen collected in the riparian zone on the south margin of the WB 10 ponds. -
Due to time constraints, the full extent of the infestation could not be mapped.

The WB 10 ponds and similar habitats associated w1th the Saddle Mountain Wasteway were not mapped in
detail; consequently, the extent of perenn_;al sowthistle infestations may be underreported by this inventory.

‘No priority sites are designated for treatment of perennial sowthistle. Further inventory work should seek to

confirm the identification of this species and map the extent of its infestation. -
Control | B '
Mechanical Methods :

Tillage at the seven to nine leaf rosette stage can be effectlve in reducmg the rep:oductwe vigor of the roots.
Depth of burial and amount of root breakage determine the effectiveness of tillage. Root fragments left on the
soil surface die from desiccation, and those buried 30 cm or more arc unlikely to resprout. However, roots
buried at intermediate depths will produce new shoots, Smaller root fragments preduce fewer, less wgorous
shoots (Lemna and Messersmith 1990).

Biological Control :
No effective bxologlcal c(mtrol agents are cunently avaﬁable
Chemical Methods

. Perennial sowthistle is relatively resistant to many common broadleaf herbicides. Herbicide performance is

enhanced when combined with other control methods (NWCB 2003!)) The following herbicides are
recommended (Williaros et al. 2002):

24-Dat201b. ae/A applied when plants are in the bud stage and on 8-107 tall regrowth Repeat treannents
are required to achleve control. :

Clopyralid + 2,4-D amine (Curtail) at 1 — 5 qts. product/A, apphed to rosettes prior fo entermg the bud stage
The higher rates are more appropriate for rangeland applications, over established grass only.

Dicamba, Amitrole (Amitrol-T} and other herbicides have also been used, with varying results (NWCB 2003b,
William et al. 2002). Dicamba should not be used in diverse natural areas, as it has a tendency to eliminate all
broadleaved species (Carpenter and Murray 1998b).
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SWAINSONPEA - SPHAEROPHYSA SALSULA =

-Swainsonpea is -a long-lived rhizomatous, tapréﬁfed perennial of Asian origin‘in the legume: (Fabaceae) family
Swainisonpea reproduces by seeds and by aggressive creepmg rhizomes. Seeds may remain viable in soil for
many years (CDFA 20603b, Whitson et al. 1996). S :

Swainsonpea invades roadsides and other disturbed areas, riparian areas, and agricultural fields (CDFA .
2003b). Swainsonpea was collected at Rattlesnake Spring on the Arid Lands Ecology Reserve in 1971 (Rlce
2002). The smail population there today suggests that this species is not moving very fast. -

Swainsonpea is classified as a Class B Designate noxious weed in Franklin County and in Adams County of
Region 6. State law requires prevention of seed production and spread of Class B Designate weeds. .
Swainsonpea is classified as a Class B Non-Designate noxious weed in all other jurisdictions that include the
Monument. State law calls for containment, gradual reductlon, and prevenuon of further spread of Class B
Non-Designate noxious weeds (NWCB 2003a). ' . -

Current Status and Treatment Pnontles on the Monument

Swamsonpea is a Priority 3 species on the Hanford Reach Natlonai Monument. Swamsonpea was recorded on
37 acres (15 ha) of the Monument during 20022003, Swainsonpea also appears to be abundant in some areas

around the WB 10 ponds. Time constraints prohibited a systematic mapping of these occurrences, hence the

species is underreported here. Of more concern are-infestations associated with perennial springs and roadways

on the ALE Reserve (Table 17, Fig. 22). At present these mfestatxons are- relahvely small, but seeds may be.
transported by water or vehicles to new locations. . - . . A .

Table 17. Priority sites for treatment of swainsonpea

Unit | Location East (NAD 27) | North (NAD 27)
| ALE | Rattlesnake Spring 293024 5153813
293030 . | 5153783
} Lower Snively Spring | 291125 - 5148937
Control
Mechanical Methods

Mowing may reduce seed production of swainsonpea but is unlikely to provide long term control. Tillage may -

be ineffective due to the extensive creeping root system developed by mature plants. Care must be taken to
avold spreading root fragments with equipment (CDFA 2003b). - :

Biological Methods :
No effective blOnglcal control agents are currently avallable

Chemical Methods
2,4-D LV ester at 2.0 1b. a.e./A applied durmg the early bloom stage can be used to control swainsonpea. -

Repeated treatments may be required (William et al. 2002). Herbicides active on the legumic family; suchas - -

clopryralid (Transline) and clopyralid + 2,4-D (Curtail) may also be effective (R. Hill pers. comm.). .

INVASIVE PLANT SPECIES INVENTORY AND MANAGEMENT PLAN FOR THE HANFORD REACH NATIONAL MONUMENT -
118 ©



]

,-v’r"a'

‘ S / % Y] ; Fitgner/Eberhardt
\ J / T ) o~ “hyid ﬂfnﬁq_ﬁculogy

=k T 1’ "“\ // /’4 ? Reserve Ugﬁ"/
éf; 5\‘\»\ T Q C/ 5-£u’\(-'\~
¢ =
ot =W AN/
S =& A T
v\ N BN PR N AR
A O DAL AN Do SO E
| ometersy )] AL W7 T (AR el g e
T AN S AN

N
Legend i %E
- Areas Infested by swainsonpea (Sphaerophysa salsula) s
=se=» Hanford Reach National Monument Boundary
~—=n—- Management Unit Boundaries Roads
- Open Water ~——— Powerlines
Streams, Canals, and Shorelines Contour Interval 20 Feet
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invasive plant species inventory, Hanford Reach National Monument.



V. INVASIVE PLANT SPECIES PROFILES

SALTCEDAR, TAMARISK ) : L TAMARD( RAMOSISSIMA, TAMARD( PARVIFLORA

Saltcedaris a deep-rooted shrab or small tree (5-20 feet tall) in the tamarisk famity (T amaricaceas). -
Representatives of this Old World genus on the Hanford Site include T ‘amarix ramosissima (which has fower
parts in 5°s) and 7. parviflora (which has flower parts in 4’s). Tamarix ramosissimé is highly invasivein -
Washington, while T. parviflora is less so (NWCB 2003b). Plants of both species are characterized by
numerous slender, spreading branches and scale-like deciduous leaves. Some individuals or populations of
saltcedar in the northwest may represent hybnds between T. ramosissima- and other, morpholog!cally smular
Tamarix species (Gaskin and Schall 2002).

A smgle mature salicedar may produce hundreds of thousands of tiny seeds which are readﬂy dmpersed by wind
. and water. Seed dispersal may occur throughout the spring and summer months. Seedling growth is very rapid.
The species can resprout vigorously from buried, submerged, or damaged stems and mature plants spread -
vegetatively as well (Sudbrock 1993). Once established, even dramatic changes in soil moisture will not
eliminate saltcedar, as Iang as abundant ground water is avaﬂable (Frasier and Iohnsen 1991, Brotherson and -
Field 1987). -

Agpgressive and long Ilved, saltcedar has colomzed more than one nu]hon acres of ﬂoodp]ams npanan areas
and wetlands throughout the arid west. Saltcedar ontcompetes and crowds out native vegetation and alters
patterns of sediment deposition (Tallent-Halsell and Watker 2002, Carpenter 1999, Sudbrock 1993). Saltcedar
uses more water than comparable nafive plant communities and alters local hydrology by lowering the water
table (Floddenbach 1987 cited in Carpenter 1999) T’he stetas and leaves of mature plants secrete salt, "

- incredsing soil salinity and further exchiding many native plant species (Sudbrock 1993).

 Infestations also have detrimental impacts on wildlife, Saltcedar is not favored habitat for most bn:d specles
Saltcedar seeds have almost no protein and are too small to be caten by most granivores, and the scale-like
leaves offer little suitable forage for browsing animals (Anderson et al, 1977). Stands of salicedar are
associated with lower diversity of aquatlc invertebrates (Bailey etal. 2001). -

Saltcedar-dominated commmnities experience hxgher fire frequencies than native cottonwood-willow
comraunities, eventually eliminating ﬂaeﬁre—sensmve natives (Basch 1995, Bisch and szth 1993)

Formerly a Class A noxious weed throughout the state of Washmgton, Tamarix ramosissima was recently -
reclassified as a Class B Non-Designate noxious weed in the four county area encompassing the Monument ¢S.
McGonigal pers. commi. 7/10/2003). State law calls for containment, gradual reduction, and prévention of
further spread of Class B Non-Designate noxious weeds (NWCB' 2003a) Tamarix parwﬂora is not clasmﬁed
as a noxious weed in Washington state. . _

Current Status-and Treatment Priorities.on the Monument

‘Saltcedar is a Priority 1 species on the Hanford Reach National Monument. Saltcedar has been recorded on
more than 1200 acres (> 500 ha) of the Morument. Infestations are concentrated on the North Slope, in
riparian areas associated with irrigation wasteway systems and on the White Bluffs (Fig. 23). Integrated
treatments begun by the USFWS are underway in several polygons and should continue. Because of the large
acreages already occupied by this species, the emphasis for additional management on the Wahluke and Saddle
Mountain units is to detect and control new infestations, or those which are isolated.

A single small salicedar was reported from near the center of Homestead Island in the River Corridor Unit by a
reliable observer (P. Camp pers. comm.). The plant could not be relocated by a surveyor with limited time. This
incipient infestation merits a thorough scarch of the miand’s center and aggressive action to climinate the
mdlwdual within three years once found.
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V. INVASIVE PLANT SPECIES PROFILES -

Saltcedar has only been recorded in one small, isolated infestation on Monument lands south of the Columbia
River (Table 18). This infestation, a robust individual near China Bar on the McGee Ranch-Riverlands Unit,
should be treated aggresively, with the goal of eradicating the species from this site within five years.
Excavation of the root of this small mfestaxlen should be considered as a way.of weakening the infestation, in
combination with herbicide treatments, if the mfemtauon resists chetnical treatment alone. Salicedar has not -

been reoorded in any of the spring systems of the ALE Reserve thus far, and 2 high prronty should be placed on

early detection and aggressive control of mfestatrons ﬂmt may be dzscovered in these systems.

It is recommended that additional inventories for saltcedarbe- conducted during late spring and summer when
the flowering plants are most easily observed. Cut stem control methods using glyphosate (Roundup, Rodeo) or

triclopyr (Garlon 3A, Garlon 4) may be apphed during late fall when plants are actively translocarmg materials

to their roats (see below).
Control

Effective control programs for saltoedar require mtegrat:lon of manual, mechamcal and chemrcal oontrol _

methods. Saltcedar can be controlied by five principal methods: 1) applying herbicide to foliage of intact plants;

~ 2) removing aboveground stems by burning or mechanical means followed by foliar application of herbicide; 3)
cutting stems close to the ground followed by application of herbicide to the cut stems 4) spraymg basal bark

with herbicide; and 5) digging or pu]lmg plants (Carpenter 1999)

Control of saltcedar often mvolves consrderable cash and labor resources, ‘which may exceed those avallable '
from any one source. Partnerships such as the Saltcedar Task Force (Hill 2003) have been able to solicit cash
grants and in-kind contributions from a variety of partners to accomphsh projects that a single agency would
not be able to complete alone (Carpenter 1999) Volunteers may also be a valuable resource in saltcedar control
projects (Barrows 1993). : -

Manual, Mechamcal and Cultural Methods

Manual, mechanical, or cultural methods alone wiil rarely control saltceclar infestations. However, cuttmg,
mowing , and other mechanical or cultural methods can be used to reduce the volume and vigor of saltcedar
stands prior to heﬁncrde freatment (Carpenter 1999) -

Root plowing can be effective in large, dense stands that have hrtle or no native vegetauon rf the plow cuts the
saltcedar root crowns well below (0.3 to 1.0 m) the soil surface (Frasier and Johnsen 1991). Root plowmg
works best during hot, dry conditions that help dry the cut roots. Root fragments left in the ground after
plowing will often resprout, necessitating follow-up treatment (Carpenter 1999) :

Hand pulhng can be used effectively to control young saltcedar plants after the larger plants have been killed. -

Dramrng or other activities that lead to local declmes in water table depth could promote salicedar-at the -
expense of desirable native plants

-(Conﬁnued):

Table 18. Pnorlty Sites for treatment of saltcedar:

Unit ' Location | East(NAD27) | North (NAD 27)
MecGee-Riverlands | China Bar area 289678 5167784
River Corridor | Homestead Island - unknown | unknown . -

' Saddle Mt, Borrow pits, Wahluke Ferry Rd. 305676 5 176712
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Although saltcedar typically resprouts vigorously after fire, burning followed by herbicide application to the
resprouts can achieve control in monotypic stands. Wildfires may present an opportunity to begin saltcedar -
control. Burning during the hottest part of the summer, when plants experience the greatest water stress, is
likely to yield the best results. Burning is not recommended for control of saitoedar Where i occurs as a
component of native communities (Carpenter 1999)

Bzologzcal Methods

Research has indicated apprommately a dozen. msect species that rmght be used to ﬁght saltoedar The USDA
has tested and proposed the release of two species of insects for saltcedar biocontrol but releases have not yet

‘been permitted (Ca.rpenter 1999)
~ Chemical Methods

Imazapyr (Arsenal) alone or in combination with glyphosate (Roundup, Rodeo), applied to fohage aerially or
with surface eqmpmcnt, is effective and pracucal for controlling large, dense stands of saltcedar, partlcularly
where little on no native vegetation is present (Duncan 1994). A mixture of 0.5% (v/v) imazapyr and 0.5%
glyphosate (v/v) plus 0.25% (v/v) nonionic surfactant gwes satisfactory results (Duncan and McDaniel 1996
cited in Carpenter 1999) Younger smaller plants are easier to kill than larger mature ones. ,

Cut- Stunw Method

Tnclopyr (Garlon4 Paﬂ:ﬁnder]l) has been used to succcssﬁﬁly controi small (< 2 ha) saltcedar mfestatlons
via cut-stump applications (Sudbrock 1993, Carpenter 1999, Martin 2001b). Garlon4 is diluted 1:3 (v!v) in the
ficld with cheap ‘vegetable oil while PathfinderIl is sold already mixed and diluted with vegetable oil. -
Pathfinder]I also contains a dye, which makes it easier to distinguish stumps that have been treated from those
that have not. Dyes such as colorfast purple, colorfast red and baseil red can be added to Garlen4. - Stemis of -
saltcedar should be cut within 5 cm of the ground surface and herbicide applied immediately to the entire- .
circumference of the stem cambium (Sudbrock 1993). Any resprouted foliage should be retreated between 4 1o

12 months after the initial treatment, Sudbrock (1993) used glyphosate (Roundup, Rodeo) and triclopyr
(Garlon 3A, Ga.rlon 4) dituted 1: 1 with deisel oil or with water and. applied as above. The best time for.

treatment is in late fall and early wmter when saltcedar is entering dormancy and translocatmg ca.rbohydrales o .
the roots (Sudbrock 1993).

Imazapyr (Arsenal) may also be used in cut stem apphcatlons (H. Newsomc pers. comm.). Regardless of the
herbicide used, it is important to re-treat saltcedar that is not killed by initial treatment. It is cssential to
continue to manitor and control saltcedar indefinitely because saltcedar is likely to re-invade treated areas.

However, follow-up control is likely to require much less labor and materials than the initial control eﬂ'orts .
(Carpcrrl:er 1999),
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IV. INVASIVE PLANT SPECIES PROFILES .

PUNCTUREVINE, TACKWEED . Tt e TRIBULUS TERRESTRIS '

Puncturevine is a prostrate summer annual Medlten'anea.n forb in the. caltrop (Zygophyiiaccae) family. The |
fruit is a notorious burr with sharp ngld spmes Puncturevme invades pastures, roadsides, waste places, and
cuitivated fields. The spines of the fruit can injure the feet and mouths of animals.

Puncturevine reproduces completely by seeds, which may germinate throughout the growing season-(R-

Leonard pers. comm.). Seeds spread by attachmg to amma!s peoplc and vehlcles and may remam don:nant and )

viable in soil for 4-5 years (Whitson et al. 1996).
Puncturevine is clasSlﬁed as a Class B Designate noxions weed in Adams County. State Jaw requ:res

prevention of seed production and spread of Class B Designate weeds. Puncturevine is classified asa Class B+

. Non-Designate noxious weed in all other jurisdictions that include the Monument . State law calls for
containment; gradual reductxon, and prevenuon of ﬁm:her spread of Class B Non-Des1gnate noxious weeds
(NWCB 2003a). : : : s

Current Status and 'I‘reatment Prwrltles on the Monument

Puncturevine is a Priority 1 spemes on the Hanford Reach Natxonal Monument The distnbuuan of
puncturevine on the Monument is limited at present, During this inventory, puncturevine was recorded only
from a single location on the Monument’s North Slope (Fig. 24). Since the completion of the inventory, two: -
additional infestations have been discovered by Monument personnel (Table 19). These infestations-should be
_treated aggressively before seed can spread to new locations. The key to controlling puncturevine is to prevent
seed production and exhanst the seedbank. To be effective, treatments must be applied before seeds can be
produced. Since the infestations occur largely within cracked asphalt or packed gravel substrates, mechanical .
methods are unlikely to be effective. Treatment with glyphosate (Roundup) is recommended (sec below). -

Vehicle traffic through the infested areas should be restricted as mich as pos51blc and recreational and non— B -

essential vehicle traffic should be prolublted until the infestation is eliminated. Due to seedbank iongewty,
site must be monitored for at least 5 years following apparent eradication before it can be declared clean and
restrictions lifted. Sites should be monitored periodically through the growing season to capture oppornmlstlc
germinations. .

Puncturevine is not uncomiaon in the Tn-Cmcs area and elscwhere mthe landscape surounding the Moaument ;

and new infestations are likely to continue to be found along roadsides within the Monument. Contmumg
inventory work, and sta:t‘f educatlon in recogmzmg ﬂ]lS specles wﬂl assist in controllmg puucturewne w1thm ﬂis'
Monument,

Table 19. Priority Sites for treatment of puncture vine.

Unit Location | { East (NAD 27) | North (NAD 27)

Wahiuke | dog trial area 314608 5179210
Ringold-White Bluffs Rd. Coordinates not available

ALE 1200 Ft. Rd. Coordinates not available
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Control

The key to controlling punciurevine, as with all annual species, is to prevent seed production and gradually

exhaust the seedbank. Puncturevine will germinate from mid-June until frost, so treatments must be repeated

several times through the growing season (R. Leonard pers. comm.). Due to seedbank longevity, the site must
- be monitored for 5 years following apparent eradication before it can be-declared clean and restrictions lifted.

_Because of punciurevine’s ability to spread via vehicles (at all seasons), infested areas should be quarantined.
Vehicle traffic through infested areas should be restricted as much as possible, and recreational and non-
essential vehicle traffic should be prohibited until the infestation is eliminated.

Manual and Mechanical Methods

Pulling, digging or ullmg prior to flower and seed production is effecuve in controlling new infestations (CNAP
2000). Several years” cultivation may be required to exhanst the secdbank in established infestations (NWCB
2003b). .

Biological Methods

Two weevils, Microlarinus lareynii and M. lypriformis, have been mtmduced into the United States as
biocontrol agents. The larvae attack the seed and stems and have reportedly provided reasonably good results.
(NWCB 2003b).

Chemical Methods

Glyphosate at 1.5 1b. a.i./A or picloram at 0.25a.i./A may be used for control of seedlings. 2,4-D in either
amine or LV ester form, or amitrole (Amitrol-T) at 1.0 — 2,0 1b. a.i./A in 10-20 gal. of water is effective for
spot treatments. Dicamba at 0.25a.1./A, may also be used for control of seedlings (William et al. 2002, CNAP
2000). Dicamba shoutd not be used in diverse natural areas, as it has a tendency to eliminate all broadleaved
species (Carpenter and Murray 1998b).
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V. IWASIVE PLANT SPECIES PROFILES

Watch List

VELVETLEAF = | R | ABUTILON THEOPHRAST!

Velvetleaf is a taprooted summer annual forb in the mallow family (Malvaceae) This vigorous and fast- -
growing Asian species may produce thousands of seeds per plant, and seeds may remain viable in the soil seed
bank for as long as 50 years. Seeds germmate throughout the growing season, and will ripen even after the -
parent plant is uprooted. The species 13 a strong competltor and may have aﬂelopathzc effects upon oompetltors

- (NWCB 2003b Roeth etal 1983).

Velvetleaf mvades dlstorbed areas, especmﬂy rich soils and agnculmral areas but may be resmctod to irrigated
fields and other mesic sites in the Columbia Basin due to high evapotranspiration (Warwick and. Biack 1988)

Velvetleafis classified asa Class A noxnous weed in Washmgton State law requires eradlcatlon of Class A

weeds mW CB 2003&)

Control

Due to the long—term viability of seeds it is critical to detect mfestatons early and eliminate seed productlon
Multiple control methods are requn'ed to control established populatlons (Roeth etal. 1983)

Mechanical Methods

Small populations and young plants may be controlled by hand pulling before ﬂowers are produced. Cutting or
mowing plants after they begin to flower but before seed set will eliminate the current year’s seed crop. Planis

. should be removed from the site and burned following manual or mechavical control (Roeth et al. 1983).

Biological Methods

The Washington State Noxious Weod Control Board discusses potentxal agents of bloiogical control for
velvetleaf (NWCB 2003b). As of 2002, no biocontrols for velvetleaf have been released in Washmgton .
(Coombs etal. 2002). -

Chemical Methods

Herbicides should be applied to young plants early in the growing penod for greatest effect. Because velvetleaf
seeds germinate throughout the warm season, this will requu'c multiple treatments throughout the growmg
season (Roeth et al. 1983). _

Glyphosate at1.51b.ai/A,24-Dat1.01b ai/A, picoram at 0.5 Ib. ai/A, and dicamba at 1.0 Ib. 2. 1JA
applied post-emergence and before seed set may be used to control velvetleaf (CNAP 2000). Dicamba should
not be used in diverse natural areas, as it has a tendency to eliminate all broadleaved species (Carpenter and
Murray 1998b). Data is Iackmg on the eﬂimeucy of chemlcal controls in the Paclﬁc Northwest (W illiam et al.

. 2002).

Some velvetieaf populations have demonstratod romstance to atrazine and other agncultural herblcldes (Heap

2003).
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INDIGOBUSH | AMORPHA FRUTICOSA -

Indigobush is a large deciduous shrub in the legume family (Fabaceag) native to the southeastern and
midwestern U.S. Reproducuon is primarily by seed (Roché and Halse 1992). In Washmgton and Oregon
indigobush grows in riparian areas, especially in the upper fluctuation zone of reservoirs in the Columbia and-

- Snake rivers (Glad and Halse 1993). Since its introduction to the Northwest, indigobush bas spread widely:

along these rivers, forming dense stands that crowd out native npanan vegetation, slow river currents, and alter
such river processes such as long—term patterns of erosion and sediment accumulation. Currently these -
processes support federally threatened fall chinook salmon by providing spawning and rearing habitat. Inthe
lower Columbia River, mdlgobush impagts habitat for persistentsepal yellowcress (Rorippa columbme) a State
Threatened plant species and federal Species of Concern, by altering the vegetative structure and composition
and ecosystem dynamics of its habitat (L. Corelius pers: comm); This strongly suggests that it may alsobea
threat to the Columbia yellowcress (Rorippa columbiae) population along the Hanford Reach. Columbia
yellowcress is listed as a Species of Concern with the USFWS and is-considered Threatened in Washington
(WNHP 1997). Indigobush oceurs on the Snake River and on the Columbia River downstream from its
confluence with the Snake River but does not appear to be moving upriver from this area (M. Stairet pers.
comm.).

Indigobush is class1ﬁed as a Class B Designate noxious weed throughout Region 9, except within 200 feetof - -
the Columbia River. State law requires prevention of seed production and spread of Class B Designate weeds.

Indigobush is classified as a Class B Non-Designate noxious weed throughout Region 6. State law calls for
containment, gradual reduction, and prevention of further spread of Class B Non-Desxgnate noxzous weeds ..
(NWCB 2003a).

Current Status and Dlstrlbutmn on the Monument

Indigobush has not been reported recently on lands currently comprising the Hanford Reach Nationat - _
Monument. However, the species was reported from the Columbia River shorcline in southern Benton Couaty,

“from the lower Snake River, and even from the Hanford Reach in Frankiin and Benton Counties during the

early 1990s (Rice 2002). Monument staff should continue to be on the Tookout for this species along the - -
southern shores of the Reach, where it is likely to spread first from concentratlons on the Snake and lower
Columbia rivers.

Control

Once estabhshed indigobush is difficult to control. Early detectlon and tlmely removal of new: mfestatlons is -
highly recommended (Roch¢ and Halse 1992). . . L

- Monual and Mechanzcal Merhods

A single cutting of mdlgobush stlmulates mutiple stem resprouts from lateral buds and may resultina denser
infestation (Lapin and Nothnagle 1995). Repeated cutting may suppress growth and reproductlon but is
unlikely to kill indigobush plants (Roche and Halse 1992, L. Cornelius pers. comm.).

Biological Methods
No eﬁ‘ectlve biological control agents are currently available.

Chemical Methods

Glyphosate. Foliar application of glyphosphate (Roundup) at 18% concentration by volume accounted for
more than 99% mortality of indigobush plants treated (Lapin and Nothnagle 1995). Cut stem applications of
the same concentration provide greater target selectivity near water and in other sensitive areas, but killed ony
60-70% of treated stems. More complete control or eradication of established stands would probably require
multiple treatments over several years. Only the Rodeo formulation of glyphosate should be used where the
chemical may get into water. Washington State Parks Deparent is currently experimenting with cut stem and
basal bark applications of glyphosate, triclopyr, and chlopyralid (L. Corelius pers. comm).
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V. INVASIVE PLANT SPEGIES PROFILES

WILD CHERVIL . _ | ANTHRISCUS SYLVE’STRIS

Wild chervil is a tall blenmal to short-lived perennial Eurasian forb in the parsley family (Apzaceae} Wild
chervil has a deep taproot which can extend to depths greater than 6 feet. Seeds may be spread by birds, watet,
and haman activity (BCMA 2003)

Wild chervil is spreading rapidly along roadways, fencehnes and pasnu'es in Brlt:sh Columb:a Northwest
infestations may be traceable to commercial wildflower mixes. Wild chervil may compete strongly against

-native plants and reduce forage for wildlife. The specles is host for several agnculim’al pathogens as we]l
(BCMA 2003).

Wild chervil is cla331ﬁed asa Class B Demgnate noxious weed throughout Regions 6and 9, State law requlres
prevention of seed producuon and spread of Class B Demgnate weeds (NWCB 2003a)

Control

'Wild chervil may be difficult to control due to the deep taproot of mature plants, along with a displayed . :
resistance to some herbicides. Early identification and removal of young plants is the best management strategy
known at this time (BCMA 2003). _

Manual and Mechanical Method.s'

Very young plants may be hand dug Mature plants. must be severed below the root crown for removal to be
effective (BCMA 2003). : :

Bwlogwcal Methods -
No effective biological ooutrol agents are currently available.
Chemical Methods o

No information on chemical controls is avaﬂable The species is reportedly tolerant of 2,4-D (Wi Llham ctal.
2002).
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MUSK THISTLE . CARDUUS N’UTANS

Musk thistle is a tall (up to 1 5 m) Eurasian bxenmal or wmter ammal forb i in the’ composrte family

{Asteraceas). Musk thistle spreads rapidly over short distances via wind-dispersed seed, Seed production can be

as great as 11,000 seeds per plant (McCarty 1982). The bulk of the seeds fall near the parent plant with less
than 1% being carried further. Seeds have been reported to remain vrable in the soit for: penods as long as ten
years (Burnside et. al. 1981).

Musk thistle invades disturbed roadsides and agxicultural areas, and rangelands where it can form dense '
stands, outcompete native vegeta.uon and reduce forage value and restnet wﬂdhfe movement(Beck 19993,
Heidel 1987) : _ :

Musk thistle is classified as a Class B De51gnate noxious weed throughout regro:w 6 and 9. State law requlres
prevention of seed production and spread of Class B Designate weeds (NWCB 2003a). :

Control

Manual and Mechanical Methods.
Small infestations of musk fhistle may be hand pulled or grubbed out (Beck 1999a)

Hand—cutung ch0ppmg, or mowing can provide control if repeated over a period of years. Eﬂ'ectwe control is .
obtained when cutting is done with a sharpened shovel at ground level at the base of the bud and the top of the
root crown. Xf only the terminal bud is destroyed, the side buds can develop into leaders and set seed. Hand-
chopping may also be performed just before anthesis, at the onset of bloommg Treatment before plants are
fully bolted results in regrowth (Heidel 1987).

Repeated visits at weekly intervals over the 4 1o 7 Week blooming penod provide most effective control because
not all plants bloom simultanecusly and it is important to cut them after first anthesis but before seed set
(Heidel 1987). ' ,

Biological Methods

Larvae of the Buropean seed head weevil Rhinocyllus conicusus (Coleoptera: Cuculionidae) feed on the
immature heads of musk thistle, reducing seed output (Heidel 1987, NWCB 2003b). This specm is widely
available and has provided excellent control in Washington {(Coombs et al. 2002).

A second European introduction, the crown weevil Trichosirocalus horridus (= Ceuthorlynchidus horridus)
weakens Carduus plants by infesting the crown tissues of the roseftes. This species is established in Idaho
where it provides good control, but is not established in Washington. The species may not be suitable for
release near agricultural areas because it damages lettuce and artichokes (Heidel 1987).

When used together, the crown and seedhead weevils may provrde fair to good control, but will not eliminate
musk thistle.

Chemical Methods

Chemical control methods are srrmlar to those for Scotch thistle. Herblclde treatment is most effective during
the rosefte stage in the spring before musk thistle bolts, or in the fall aﬂer new rosettes have formed (William ct
al. 2002, Beck 1999a).

Glyphosate +2,4-D (Campaign) 16 - 32 fl oz, product /A for broadcast apphcatlons or-in 1-2% solution for
spot treatments is recormnended for usk thistle control and may be applied at the rosette stage during spring
orfall. 24-Dat 1.5-2.01b. a.e/A may also be used (William et al. 2002).
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Picloram (Tordon) at 0.251b.a.e./A (William et al. 2002). Picloram alone or in combination with erther 2,4-D
or dicamba gives the best control under cool, dry late-season conditions (Heidel 1987). -

Dicamba (Banvel, Clarity) at 0.5 — 1.0 Ib. a.e./A (William et al. 2002). This rate will not harm surrounding
grasses. Dicamba may be effective earlier i in the season than 2,4-D (Heidel 1987). Dicamba should not be used .
in diverse natural areas, as it has a tendency to eliminate all broadleaved species (Carpenter and Murray
1998b).

‘Clopyralid (Stinger, Transline) at 0.1-0375 b. a.e/A (0.25 - 1.0pt. Product_/A) may be agp_ligd up to the
bud stage. Clopyralid + 2,4-D amine (Curtail) may:ais'o be used at 1 -5 gts. product/A (William et al. 2002):

Metsulfuron (Escort) at 0.6.0z a.i/A (1.0 0z. product/A) with anionic or silicone sutfactant (Wilham et al.
2002).
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LONGSPINE SANDBUR = S S : CENCHRUS LONGISPINUS

Longspine sandbur is a warm season annual grass of European origin. Sandbur invades distarbed areas,
especially those with sandy soils, and can form extensive spreadmg mats (Whrtson et al. 1996).

Longspine sandbur was reported from “the Hanford area, sandy shores of the Columbia River (Rlce 2002)” as

early-as 1930

Longspine sandbur is class:ﬁed asa Class B Desngnate nox;ous weed in Adams County State law requtrcs :
prevention of seed producuon and spread of Class B Designatc weeds. Longspine sandbur is classified as a
Class B Non-Designate noxious weed in all othér jurisdictions that include the Monument . State law calls for -
containment, gradual reduction, and prevention of further spread of Class B Non-Designate noxious weeds
(NWCB 2003a). ' '

Control _

The key to controlling this specles as with all annuals, is the elimination of seed production.
Mechanical Methods

Physical removal may be effective for small infestations.

Biological Methods

- No effective biological control agents are currently available.

Chemical Methods |

Glyphosate at 0.75 Ib. a.e./A for young, small plants (< 6.0 tall or long) and at 1.5 1b. a.e./A for larger plants
* (> 6.0”) has been used to control longspine sandbur (William et al. 2002).

Fluazifop (Fusilade DX at 0.19 ~ 0.375 Ib. a.i/A (0.75-1.5 pts. product/A) with a 1.0% v/v oil surfactant or
0.25% v/v non-ionic surfactant may also be used. Apply when plants are small (2”-8”). Fluazifop acts slowly
and results will take several weeks to become apparent (William et al. 2002).
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SPOTTED KNAPWEED _ - CENTAUREA BIEBERSTEINII (CENTAUREA MACULOSA)

Spotted Knapweed isa taprooted European biennial or short—llved perennial in the composﬂ:e ﬁmﬂy
(Asteraceae). Overwintering rosettes bolt in early summer, producing multi-stemmed adults. Lateral
root-sprouting in spotted knapweed may result in rosettes that may remain attached to the parent for an
indefinite length of time; however, expansion of a colony is pnmanly dependent upon seed production (T, yser
and Key 1988), which has been estimated at up to 90,000 seeds/m” (Schirman 1981). Unaided dispersal -
generally covers only short distances (3-4”). Movement over greater distances requires transport by rodents,
livestock, vehicles, or hiay or commercial seed (Roché et al. 1986). Schirman (1981) estimated that survival of
only about .1% of seed productlon is requn'ed to.maintain stands at observed p]ant denmttes in h:ghly disturbed -
areas. : , _

Spotted lmapweed is an aggressive invader that has infested more than 1.5 mi]]ion ha of pasture and rangeland -
in the western U.S. and Canada (Harris and Cranston 1979). In 1988 spotied knapweed rated third among
Washington state's knapweeds, with four percent of the total acreage. It was reported in 19 counties, with a
total area of 10,777 ha. Ningty-two percent of the spotted knapweed was found in three northeastern counties
(Roché and Roché 1988). Spoited knapweed grew primarily on industrial lands, gravel pits, roads and other
corridors, and-on pasture and rangeland (Roché and Roché 1988). In the counties that reported few infestations,
the plants were almost exclusively along roads or in urban areas. In central Washington, spotted knapweed
often occurred in association with irrigation systems and areas of high available moisture, including areas of
deep soil with threetip sagebrush/fescuc and roadsides receiving runoff (Roché et al. 1986).°

Spotted knapweed infestations impact ranch and agricultiral lands, ‘d’ég‘rade the quality of range forage and
wildlife habitat, reduce native plant diversity, increase runoff and soil erosion rates, decrease the visual quality.
and appeal of recreational lands, and pose wildfire hazards (NWCB 2003b, Sheley et al. 1999, Maurer 1987)
Spotted knapweed is unpalatable and of low value to most stock and wildlife.

Spotted knapweed readily invades dlstmhedarcas Onc established, however, it can invade adjacent arcas that are
relatively undisturbed or in good condition (Tyser and Key 1088, Lacey et al. 1990). Spotted knapweed is highly = .
adept at capturing available moisture and mutrients, and it quickly chokes out other vegetation (Roché et al. 1986).
Spotted knapweed is classified as a Class B Designate noxious weed throughout regions 6 and 9 . State law
requires prevention of seed production and spread of Class B Designate weeds (NWCB 2003a).

-Spotted knapweed has not been recorded on the Hanford Reach National Monument. However, infestations are

present at the Hanford Town51te and at the Energy Northwest powerplalt sxte on Central Hanford (R- Roos
pers. comm.). :

Control

Manual Mechamcaf and Cultural Methad.s'

Persistent hand pulling or chppmg over several years may be effective for new or very small mfestatlons Hand_
pulling must remove entire plants before seed is dispersed. The best time for pulling is in spring when soﬂ Is
moist (Sheley et al. 1999). The recommended time for clipping is after flowers have formed but before seeds
have maturéd. All stems and seed heads must be removed from the site (Monsawa 1999).

Mowing may be a way to control populations of spotted knapweed but will likely not lead to eradlcailon
Mowing during the early flowering stage usually results in regrowth and plants are able to produce abundant
late season seeds. Mowing when most flowering has ended but before seeds have matured may greatly reduce
that year’s seed set. However, the seed bank in well-established infestations can probably overcome many vears

of such treatment (Maurer 1987). Long—term effects of mowing on spotted knapweed densities are unknown
(Sheley et al. 1999). '
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Cultivation may reduce spotted lmapweed biomass, but must be done to at least 7-3” depth (Sheley etal 1999)

Repeated, very hot fires may reduce dense infestations of spotted knapweed. However, smgie 10w-sever1ly
burns will not prevent resproutmg or seed germination and the infestation w:ll quickly Tecover (Monsawa '
1999). _

Biological Metkod?

Ten biocontrol agents have been released on spotted lmapweed n Wasbmgton The seed head weevil Larmus |
minutus, two seed head gall flies (Urophora affinis, and Urophora quadrifasciata) and a seedhead moth
(Metzneria paucipunctella) attack seed heads and are available for mass collections (Coombs et al. 2002).

Sheep and goats'will graze spotted knapweed if confined to-an area where alternative forage is iinairailable
Repeated grazmg will weaken plant reserves and make plants more susceptlble to herbicide treatments (BIRC
2000). | ) ) .

Chemical Methods

For all chemical apphcatxons the treated area.should mclude a3. 0-4.5 meter buﬂ'er around the infestation. .
Follow-up treatmeﬁts are extremely important for the continual com:rol of spotted knapweed (Monsawa 1999)
Clopyralid (Transling) applied at 0.25 ~ 0.5 Ib. ae/A (0.66 — 1.33 pts. produetJA) will control spotted :
knapweed with little soil residual activity. Apply to rosettes and bolted plants up to the flower bud stage. -
Clopyralid + 2,4-D amine (Curtail) applied at 2.0 —5.0 gts. product/A (the lower rate is for agricultural

applications) also provides control. Apply Curtail in spray voluine suﬂicrent to ensure good coverage Apply to
rosettes prior to bolting (W’ ﬂham etal. 2002). .

Triclopyr + clopyrahd (Redeem R&P) may be apphed at 1 5- 2 0 pts product/A inat least 10 gal /A of water

to actively growing rosettes and plants in early bolt stage A non-ionic surfactant is recommended (W illiamet -

al. 2002).

Glyphosate may be applied at 3.0 lb aefAto actlvely growing plants at the flower. bud stage. Annual
reapplications are necessary to exhaust the seed bank since glyphosate has 110 residual effect in soil (William et
al. 2002). Glyphosate will kill perennial grasses and other desireable vegetation within the treatment area.

2,4-D may be applied at 1.0 ~ 2.0 Ib. a.e./A at the beginning of bolting. Annual reapphcatlons are necessary to
exhaust the seed bank since 2,4-D has no residual effect in soil (William et al. 2002). '

Picloram (Tordon) at 0.25 — 0.5 1b. a.e./A can control spotted knapweed ‘without harming most perenniaf_-
grasses. However, there is a long residual and the herbicide is costly (as is dicamba - listed below). Apply

during the rosette growth stage in the fall or in late spring before or during bolting. Picloram can not be used -
. near water or in porous substrata overlying ground water. Picloram does not affect grasses, but long term'

affects have been observed from it on shrubs and trees, possrbly due to leachmg into ground water (W d]ram et.
al. 2002, Morisawa 1999). :

Dicamba (Banvel) will also provide control of plarrts and shorter residual control of seedlmgs ata rate of 1 0 -
2.0 Ibs. a.e./A (0.18-0.37 kg/ha). A follow-up treatment of 2,4-Dat 0.18 kg/ha (1'Ib/acre) annually may be
needed to prevent reinfestation (Morisawa 1999). Dicamba should not be used in diverse natural areas as 1t has
a tendency to eliminate all broadleaved specm (Carpenter and Murray 19981)) :
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YELLOW NUTSEDGE (GOLDEN NUTSEDGE) ' CYPERUS ESCULENTUS

Yellow nutsedge is a fibrous-rooted perennial in the sedge family (Cyperaceag) which reproduces by seeds,
creepmg rootstocks, or by underground nutlets or tubers (Whitson et al. 1996). Yellow nutsedge generally
occurs in disturbed habitats, but can tolerate a wide range of soil types. The specles grows along seasonally
flooded margins of Izkes, rivers, streams, and marshes, and in irrigated fields CNWCB 2003b).

Yellow nutsedge is considered one of the world’s worst weeds (Bayer 1987; Holm et al. 1980; Mulligan and -
Jankins 1976). Well-adapted to irrigated agriculture, yellow nutsedge competes aggressively for water, light,.
and nutrients; thereby reducing crop yield (Torrell et al. 1993; Mulligan and Junkins 1976) 'I‘here has been
some suggestion of allelopathic effects on other plants and crops (Torrell et al, 1993). '

Yellow nutsedge is classified as a Class B Demgnate noxious weed in all portlons of regions 6 and 9
that are included within the Hanford Reach National Monument. State law requires preventmn of
seed production and spread-of Class B DeSIgnate weeds (NWCB 20033) ‘

Current Status on the Mnnument

Yellow nutsedge was not recordcd during the course of this pro_]ect s mventorles However after final field
work had been completed, an herbarium record was discovered locating this specics at the southern end of ©
Savage Island, in the Wahluke Unit (WTU 2003). Future surveys should attempt to relocate this occurrence
and document the species’ current status at ﬂ)lS site.

‘Control

Mechanical Methods

Tillage at four week intervals will deplete the energy reserves of tubers. However, cultivation alone takes at
least two years to eliminate yellow nutsedge (Lanini 1987). Cultivation should be carried out throughout the
growing season, as long as tubers are sprouting. This strategy will ensure that no new tubers are formed. Fall
cultivation, when tubers are dormant, is not an effective control method (Mulligan and Junkins 1976).

Biological Methods
No effective brological control agents are currently avaliable
Chemical Methods

Yellow nutsedge 1s resistant to many herbicides and may increase rapidly when othér weeds are controlled by

herbicides (Mulligan and Junkins 1976). Most herbicides used affect only the shoots and/or roots and do not
kill the tubers (Bayer 1987). _

Effective herbicide treatments must outlast the tubers ability to resprout - i.e. the chemical must remain active
for 10 to 12 weeks (Lanini 1987). -

Glyphosate (Roundup, Rodeo) may be broadcast at2.25 Ib. a.e/A or applied as 1.0% solution for spot
treatments. Treatments should be applied to actively growing plants (W illiam et al. 2002). This treatment is
unlikely to be effective unless repeated frequently during the course of the growing season.

Atrazine, bromacil, bentazon, amitrole, and other herbicides have also been used with varying results on yellow
nutsedge (William et al. 2002, Lanini 1987).
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HAIRY WILLOW-HERE B o * EPILOBIUM HIRSUTUM
Hairy wﬂlow-herb is d tall, semi-aquatlc perennial European forb in the evening primrose famﬂy (Onagraceae).

Mature plants may produce more than 70,000 seeds which remain Vlable for several years. Plumed seeds are

dispersed on the wind. The species also spreads by creeping stolons that can reach lengths of 0.5 m . Seedlings -

germinating in the fall may overwinter as basal rosettes (Shamsi and Whitehead 1974, 1977). Hairy willow-

herb has the ability to cutcompete aggressive. competltors such as purpie loosestnfe (Lythrum salrcana) where

nutrients are not limiting (Shamsl and Whitehead 1977)

Hairy willow-herb colonizes m01st soﬂs wetlands dltches steear banks, low fields, and’ pastures formmg 7
persistent, monospecific stands that exclude other species (Shamsi and Whitehead 1974). A recent arrival in’

Washington, hairy willow-herb has displayed an ability to spread rapidly. (NWCB 2003b). Hairy willow-herb |

occurs in Benton Cousty near Finley and in Kennewick as well as in Franklin County, but has not been
reported from the Hanford Reach National Monument to date (Rice 2002, M. Stairet pers. comm.).

Hairy willow-herb is listed as a monitor species by Washington state. Control measures are not reqmred at thm-
time (NWCB 2003a). Hairy willow herb has not been reported on the Hanford Reach National Monument, but

has been reported as recently as 2000 in nearby Kennewick as well as in Franklin County. Monument staff
should be on the Iookout for this specles partlcu]arly in the irrigation seeps along the ngoid Road. '

Control _ _ _
Control methods f_or.haily willow-herb have not been investigated and are not known at this time.
Manual and Mechanical Methods : ‘

Effective manual and. mcchamcal methods are not known at this time.

~ Bmlagzcal Methods |

No effective blologlcai control agents are currently avallable _

Chemical Methods

If the site can be dried down, 2,4-D will control hairy Wlllow-herb In aquatic sztuatlons glyphosaie {Rodeo)
will stress or kill above-ground portions of plants, but plants will recover (M. Stairet pers. comm) -
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LEAFY SPURGE o ‘ ' ~ EUPHORBIAESULA

Leafy spurge is an erect perenmal Eurasmu forb in the spurge fam:ly (Euphorblaceae) Long-livedand. . .
aggressive, leafy spurge reproduces both by seeds, which can be shot 20 or more feet when the capsule ripens
and explodes, and by vegetative growth. Numerous buds are produced along the thick roots. These buds can
initiate growth when broken into small segments by tlllage (NWCB 2003b).

Leafy spurge produces large numbers (> 10,000/ m®) of highly germmable seeds, and is capable of wgorous
vegetative spread as well. Seeds may remain dormant for 5-8 years (Bowes and Thomas 1978). Seeds spread-
by explosive dehisence, and by floating along watercourses. Once estabhshed, the species will spread very '
rapidly, crowding out and shading desireable species. Early spring emergence contributes to leafy spurge 5 ..
' competitive advantage. There is some ewdence of allelopathy as well (Biesboer 1996).

Leafy.spurge invades both disturbed and undisturbed rangetands where it can form desnse, moaotyplc stands-
that displace native vegetation and reduce biodiversity. ¥ also colonizes waste places and agricultural areas,
where it is a serious economic threat. Leafy spurge is toxic to some animals and unpalatable to most, so.it .
thrives in areas where competitive plants are heavily grazed (NWCB 2003b, Biesboer 1996). -

Leafy spurge is classified as a Class B Designate noxious weed throughout regions 6 and 9. State law requires
prevention of seed production and spread of Class B Designate weeds (NWCB 2003a).

Control -

Leafy spurge cannot be controlled by a single treatment of any kind. The deep and extensive root system resists -
control efforts. New infestations that are detected early through an aggressive monitoring program may be =
eradicated. Only an expensive long-term effort, including annual or semi-annual herbicide treatments over 5-10
years or longer can hope to control large established colonies (NWCB 2003b, Biesboer 1996).

Mecharical Methods

Cultivation of spurge plants can actually cause a net increase in the density of an infestation. Fire effects only
the top growth of leafy spurge and, like cultivation, may promote leafy spurge at the expense of native species
when used alone. Integrated approaches employing mowing or prescribed burning followed by herbicide
application can provide better conirol of leafy spurge than herbicides alone (Biesboer 1996).

Biological Methods

A number of biological conirol agents have been released for control of leafy spurge m the Pacific Northwest
So far, all are of limited distribution in Washington state (Coomb et al. 2002).

Sheep or goats will graze leafy spurge. Three or more years of continnous grazing can significantly reduce the
density of established leafy spurge growth. '

Chemical Methods

Leafy spurge is sensitive to the timing of berbicide applications. Control is most effective when herbicide is
applied during flowering and seed development, and during fall regrowth from treatment, when spurge regrowth
is 4-6” high (NWCB 2003b, Biesboer 1996). Infestations should be retreated annually or more often to control
resprouts and new plants emerging from the seedbank (Biesboer 1996).

Picloram (Tordon) is one of the most frequently recommended herbicides for leafy spurge control. Picloram
may be applied at 0.5 - 1.6 Ib a.c./A during the growing season (William et al. 2002). Lower rates in the range
are recommended for use near water. Biesboer (1996) recommends higher rates, to 2 Ib. a.e./A, especially for

- areas which are difficult o retreat. Combining picloram with 2,4-D may provide a more effective and more
economical control than picloram alone (Lym and Messersmith 1987). Biesboer (1996) used picloram and 2 4-
D at 0.251b and 1.01b a.e./A respectively.
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Glyphosate (Roundup, Rodeo) can be effective against leafy spurge when applied at 0.38 lb: a.e/A (applied
June 1*, July 1%, and August 1%) to 0.75 Ib. a.c./A (applied June 1% and July 1%). The lower concentration
allows some perennial grasses-to survive the eﬁ'ects of the non-seiecuve herblclde (W illiam et al. 2002).

'Landmaster BW is a formulation of glyphosate and 2 4-]) 54 oz. producth m 3 10 gal Water can be
effective when applied in late summer or fall (Wiltiam et al. 2002)

2,4-D LV ester may be used at varying concentrations for different purposes 1 Olba. eJA helps prevent seed
. formation, while 6 Ib. a.c/A helps control the infestation itself (William et al. 2002) Some sources question the
, effectiveness of 2, 4-D alone or in combmatwn with other herbicides for leafy spurge control (meoer 1996).

Forsamine (Krenites) is a selectwe herbicide that can be effective on leafy spurge when apphed at 2 gal
product/ 100 gal. water at the flowering stage (William et al. 2002).

Dicamba (Banvel, Clarity) may be applied at 4.0 = 8:0 Ib. a.c./A during spring or early summer (William et al. |

2002). Dicamba is generally less expensive than picloram, but does not have the long-term residual effects.of -
the latter herbicide. Dicamba should not be used in diverse natural areas, as it has a tendency to ehmmaxe ali
broadleaved species (Carpenter and Murray 1998b) :
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PARROTFEATHER S - MYRIOPHYLLUM AQUATICUM

Parrotfeather is a thizomatous South American aquatic perennial in the water-milfoit family (Haloragaceae).
Parrot feather has both submersed and emergent leaves, with the submersed form being éasily mistaken for .
Eurasian watermilfoil (Myriophyllum spicatum), a close relative. The emergent.stems and leaves are the most -
distinctive trait of parrotfeather. Parrotfeather grows best when rooted in shallow water, but has been known to
occur as a floating plant in some lakes. The species is well adapted to moderate water level fluctuations. All
parrotfeather plants in North America are female, so no seeds are produced; the species spreads exclusively by
plant fragments outside of its native range. Fragments root readﬂy, and the tough rhizomes can be transported
long dlstances on boat trailers (NWCB 2003b).

Parrotfeather has colonized freshwater lakes, ponds, streams, and canals and thrives in high nutrient

-

. environments. The species colonizes slowly moving or still water, forming dense mats and crowding out native

species. Parrotfeather’s dense mats of floating rhizomes and emergent stems shade the water column and reduce -
the density of phytoplankton. These stands also lower the dissolved oxygen and increase acidity in aquatic
systems. Overall, these changes degrade habitat values for fish and other aquatic organisms. In addition, the
plant provides choice mosquito larvae habitat (Systma 2003, Godfrey 2000). Parrotfeather also restricts
recreational opportunities in infested waters (WAPMS 2003).

The species is becoming an increasing problem i irrigation and drainage canals. The Longview, Washington
Diking District spends many thousands of dollars per year on parrotfeather control in drainage ditches (NWCB
2003a). Washington's parrotfeather infestations appear to be largely limited to coastal lakes and streams, and.
the southwest Washington portion of the Columbla River, but a recent infestation has turned up in Yakima
County (M. Stairet pers. comm).

 Parrotfeather is classified as 2 Class B Designate noxious weed throughout regions 6 and 9. State law requires

prevention of seed production and spread of Class B Designate weeds (NWCB 2003a).
Control
Mechanical Methods

Because this plant can spread readily through fragmentation of rhizomes, using miechanical controls may .
accelerate its spread. Mechanical controls such as cutting, and tilling should be used only when the extent of the
infestation is such that all available niches have been filled. Parrotfeather populations can be successfully

harvested, but the dense tough thizomes dre very heavy and the plant regrows rapidly (NWCB 2003b, Godfrey
2000).

Biological Control

Most grazers find parrotfeather unpalatable. Potential agents exist, but are not presently available (NW CB
2003b). -

Chemical Methods

Herbicide treatments have exhibited little success controlling parrotfeather (NW CB 2003b). The waxy cuticle
on parrotfeather stems and the species aquatic habitat make parrotfeather difficult to control by chemical
mcans. The Monsanto Company suggested that applying a 1.75% solution of glyphosate (Rodeo) with
surfactant to plants in the summer or fall when water levels are low would give about 95 percent control of the
plants. In practice, however, this method is Tikely to kill emergent stems but leave submersed portions of the
plant unaffected (Godﬁey 2000) Treatment with triclopyr has also proven to be ineffective.
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Westerdahl and Getsinger (1988) reported excellent control of parrotfeather with 2,4-D, diguat, diquat and

complexed copper, endothall dipotassium salt, and endothall and complexed copper. Control of parrotfeather -

may be achieved with low-volatility ester of 2,4-D at 4.4-8.9 kg ha, sprayed onto the emergent foliage of
young, actively growing plants. The granular formulaﬂon of 2, 4-D was needed to control parrot feather for
periods greater than 12 months.

permitted only as an alglclde (NW CB 20(}3b)
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IV, INVASIVE PLANT SPEGIES PROFILES

Jonnson GRASS S SORGHUM HALEPENSE .

Johnsonr grass is a tall (to 3 m) perenmai Mediterranean grass considered to be.one of the world’s worst: Weeds
(Holm et al. 1980). Johnson grass is an invasive and tenacious weed that thrives in drsurrbed soils where
moisture is present. It can be a problem in agricultural fields, irrigation ditches and riverbanks (CNAP. 2000).
Prolific seed production coupled with extended wabrhty in the seedbank, a massive rhrzome system, sproutmg __
ability of fragmented rhizomes, and ability to grow ma wrde range of enwronments make I ohnson grass
difficult to control (McWhorter 198 1)

Johnson grass is classified as a. Class A noxious weed n Washmgton State law requrres eradrcatron of Class A
weeds (NWCB 2003a).

Control

The best time to- nnplement corrtrol techmques is during the first two weeks of growth m sprmg when new
thizome development has not yét begun and when the carbohydrate supply is at its lowest concentration. During
the fall the thizome carbohydrate levels are again low, due to the formation of over-wmtenng rhizomes, making
this also an appropriate time for herbicide application. A combination of mowing, tilling, and herbicide
applrcauons may provide adequate control of Johnson grass and may produce better eﬂ'ects than just one
technique alone (Newman 1990) ,

Mechanical Methods

Frequent mowing of Johnson grass over several seasons depletes carbohydraie storage and reduces rhzoms
growth, making plants more susceptible to herbicide treatment. Mowing should be conducted after .
inflorescences have developed but before flowers have opened. (CNAP 2000). Recommendations for the

optimum height at which to cut johnson grass in order to starve the rhizomes vary from 8 — 15 inches (Newman
1990).

. Hand pulling or hocing may ,bé éﬁ‘cctive for contro]ling small infestations. Hand hoe'mg is practical dﬁly where

the concentration of Johnson grass is low. Shallow cultivation using sharp hoes, shovels, knives or hand pulling
will remove the plants and the rthizomes from the upper portion of the soil wrthout dividing or pullmg up deep ‘
rthizomes (Newman 1990).

Plowing breaks up and dessicates r'hiiomes’ that are brought to the surface (McWhorter 1981). A 99%

reduction in rhizome production resulted from six thorough tillings at two weck intervals (Warwick and Black
1983). Cultivation may also be effective in late fall or early spring, since Johnson grass rhizomes are sensitive
to cold (CNAP 2000). Plowing could spread the rhizomes and increase the problem if contaminated machmary

- 1is used in uninfested areas.

Biological Methods - :
No effective brologrcal control agents are currenﬂy available.
Chemical Methods

Herbicides alone will not succcssﬁrlly eradicate Johnson grass but can be effective when' combmed with

mechanical methods (N ewman 1990) Wx]ham etal (2002) presents a number of. chemlcal altenatlvcs mcludmg
the following:

Glyphosate is a non-selective, foliar herbrcrde that has been effectwe m controﬂmg J o]mson grass in natural
non-agricultural sites. The recommended concentration is 2.25 Ib. a.e./ A (William et al. 2002) applied when
plants are 12-18 -inches tall (CNAP 2000). Multiple applications for several years will be required.

Fluazifop (Fusillade) may also be effective at 0.25 — 0.375 1b. a.i/A (32-48 oz. product/ A) when plants are 8-

18 inches tall and actively growing. A 1.0% v/v crop oil concentrate or 0.25% v/v nonionic surfactant is
recommended (William et al. 2002)
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[V. INVASIVE PLANT SPECIES PROFILES

MEDUSAHEAD WILDRYE - ‘ TAENIATHERUM CAPUT-MEDUSAE 3

Medusahead is a winter annual grass native to the Mediterranean region. Medusahead grows in relatively
temperate regions of the arid west, especially on soils with high clay content (Dahl and Tisdale 1975). It is best -
adapted to areas with 25-50 cm of annual precipitation. The species matures later than other annual gra.sses and
- may mqme clay soils for thexr hlgh water-liolding capacity (Y oung and Evans’ 1970) '

Medusahead produoes large quantltles of highly germinable seed. Seeds remain viable for three years or longer L

* Roots. grow rapidly during the winter, reaching depths as great as 1 meter and depleting soil moisture before
seedlings of native species can access it. These characteristics allow medusahead to outcompete native ‘
perennials and to even displace cheatgrass on mesic sites (Miller et al. 1999, Hironaka 1994, Harris 1977).

Medusahead establishes in intact, diverse communities of native pereanials as well as in disturbed sites (Miller

et al. 1999). Medusahead forms dense stands that exclude native species and provide low-quahty forage for
wildlife. Like cheatgrass medusahead stands develop eontmuous litter mats which deoompose slowly, smother
mzcrobzotxc crusts, alter soil nutrient regimes, and contribute to increases in the severity, frequency, and extent
of wildfires (Miller et al. 1999, Maurer 1988). The litter mat enhances medusahead germination and may help
to exclude cheatgrass (Maurer 1988, Evans and Young 197 (}) After wildfire, medusahead recovers to or
exceeds pre-fire abundance within a few years (Hironaka 1994, Young et al. 1972).

Medusahead has not been reported on the Hanford Reach National Monument but was recently dlscovered
growing in the 200 West area on Central Hanford (R. Roos, H. Newsome pers. comm. ). Medusahead is not
- classified as a noxious weed in Washmgton state (NWCB 2003a)

Control
Mechanical and Cultural Methods

Plowing or disking, alone or in combination, provide some control. The effectlveness of these methods is much'

greater when combined with hurmng or with chemical. herblcrde treatmets. (Mﬂier etal 1999)

Burning medusahead prior to seed dissemination can reduce stands by 60-95% for the next growmg season.
Burning also removes the litter mat and enhances the estabhshment of desireable vegetation. Burning should be
conducted in late spring or early summer before seed release even while seeds are immature. Treatment the

- following spr:ng with glyphosate herbicide (see below) mcreases control (Miller et al. 1999)

' Medusahead is unpalatable to both wildlife and livestock due to its high s:hca content and long, ngxd awns
which can injure eyes and mouths (Miller et al. 1999) .
Biological Methods
No bioclogical agents are currently available for medusahead The USDA Agricultural Research Service is.
mvest:gatmg a crown rot fungus (Fusarium culmorumy) for possible biological oont_rol (Miller et al. 1_999)_
Chemical Methods

Glyphosate has been effective at controllmg medusahead when applied at 0.375 1b./A (0.41 kg/ha) early in
 spring before seedheads appear.. This is a low rate that may allow native perennials to survive the treatment.
Effectiveness is increased by prior burning, as described in the previous section, or by a second glyphosate

application one month after the first. Atrazine, bromacll, and other compounds alone or in combmatlon, have _

also been used (Miller etal 1999)
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V. Conclusions

This document presents a detailed plan for the management of invasive plant species that pose critical threats to
the biological resources of the Hanford Reach National Monument. The U.S. Fish and Wildlife Service will
utilize an Integrated Pest Management (JPM) approach to identify and treat targeted invasive plant species on
the Hanford Reach National Monument, Manual, mechanical, blologlca], cultural (e.g., prescribed fire,
competitive plantings), and chemical treatment methods will be utilized to achieve prioritized weed control
objectives. Invasive species managers will draw upon the full range of appropriate control technologies to
develop integrated treatment plans for target species at selected priority sites. Treatment methodologies will be
based upon the best information available from weed management literature and professional experience,
tailored to the characteristics of the particular species and site. Treatment success will be carefully monitored
and management plans will be modified based upon évaluation of these findings. This approach is
recommended to other comanagers of Monument lands as well.

The provisions in this plan can and should grow and change in response to changes in invasive species
- populations, new information concerning either invasive species autecology or biological resources, advances in
weed management technologies, and clarification of Monument conservation goals.

Weed laws, personnel, conservation goals, and even the invasive species of greatest concern may change over
time, but invasive plant species will remain a reiatively constant threat to native biodiversity in the Columbia
Basin. Effective management and control of invasive plant species on the Hanford Reach National Monument
will require a dedicated, persistent, and long-term effort. Careful planning must be coupled with sufficient
resources to sustain determined and long-term inventory and control efforts in the field. In a large landscape
like the Columbia Basin and the Hanford Site, where noxious weeds are established, costs of control efforts can
be substantial. However, the consequences of failing to meet the challenges of invasive species will be the
decline of irreplaceable blologlcal Tesources. Overall program costs should decline as control objectives are
gradually met.

This inventory and management plan deait only with invasive vascular plant species. However, some species of
non-native insects, moltusks, fish, birds, reptiles, amphibians, and mammals are likely to have important
impacts on the native biodiversity of the Hanford Site, now or in the futare. Inventories of all taxa likely to

have deleterious effects upon conservation targets are strongly recommended.
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APPENDIX A.

Emergency Contact Informatién; Hax}férd Reach National Monument and Vicinity.

ALL EMERGENCIES: 911

Non-emergency numbers:.

‘Hospitals: =~

Poison Control Celit_er

‘Hanford Dispatch

Ha’nfdi‘d Re_ﬁch‘ Naﬁonal Monum'ent'j

888 Swift Blvd, Richland

Kadlec General Hospital | 509-946-4611
- Kennewick General Hospital 900 S. Auburn Ave. Kennewick .-599-586761‘11 :
Our Ladﬁr of Lourdes - 520N. 4™ St. Pasco | 509-547—7-704 .
' Othello Community Hospital 315 N. 14% St. Othello - 509-488-2636
: Coimﬁ EMS: = L
Adams . . 509-488-2061
Benton . 509-628-2600
Franklin - 509-545-3546
Law Enfdrcement: . .
Adams County 509-488-2061
‘Benfon County 509-628-0333
Franklin County . .500-545-3510.
Grant County 509-762-1160
" WA State Patrol | 509-765-9171
Hanford Patrol 5003733800

© - 800-732-6985

509-373-3856 |

 509-371-1801



- APPENDIX B.

Washington State Weed Law: Noxious Weed Classes and Régions

1. Washmgton State Noxwus Weed CIassxﬁcatlon (NW CB 2003 a)

Ciass A

Class A noxious weeds are non—natlve species Wlﬂl a limited djstnbutlon Wltbm the state

: State law requires eradlcatlon of Class A Weeds
Class B

Class B noxious weeds are non-nativé specxes that are established in some regiors of -
Washington, but are of limited distribution or not present in other regions of the state.

* Bécause of differences in distribution, treatment of Class B weeds varies between regions ‘

of the state. In regions where a Class B rioxious weed is unrecorded or of limited
distribution, the species is classified as a “Class B Designate’: prevention of seed
production is required. In regions where a Class B species is already abundant or
widespread, control is a local option. In these areas the species is a ‘Class B Non-
'des1gnate containment, gradual reduction, and prevention of further spread are the chief
- goals.

 Class C

_ Class C noxious ‘weeds are non-native specieé that are already widely establishied within -

the state. Conirol measures are not required by state law, but are a local option.
Monitor List

: The Momtor Llst i8 mamtamed for non-native species that may be invasive in

- Washmgton or which exists in an adjacent state or provinge or occurs on an adjacent state N e

or province’s noxious weed list and is not known from Washington. Addmonal
information is necded on distnbutlon abundance or biclogy.




2. Washmgton State Noxious Weed Management Regmns in and around the
Hanford Reach Natmnal Menument

Reglon 6 ' y

a. All lands lying wzthm the boundanes of Kittitas and Grant Countles -

b. All lands lying w1thm the boundanes of Chelan and Douglas Counties.and south .
of Highway 2.

~ ¢. Alllands lying within the bom:ldanes of Yabma County and north of I—hghway 12-

from the Yakima-Lewis County line to Yakima and north of Highway 82 from
Yakima to the Yaklma-Klttitas County line.

d. All lands lying within the boundaries of Range 28F, 29E and 30E of Adams
County.. . . _ _

. Reglon 9 . '
" 'a. Alllands lying Wlthm the boundanes of Benton a:ad thlatat Countles
b. - All lands lying within the boundaries of Yakima County and south of Highway
12 from the Yakima-Lewis- County line to Yakima and south of nghway 82 from
. Yakima to the Yakima-Kittitas County line.
c. Alllands lying within the boundaries of Franklm County and west of I-I1ghway
- 395. -



APPENDIX C. Explanations of Selected Chemical Te'rms

1. Herbicide Formulatlons and Calculations: Active Ingredlent or Acld Eqmvalent"

Aaron Hager and Chnsty Sprague, 2000. Tables and figures not mcluded
_See htip: //WWW ag.uiuc. edu/cespubs/pcstlarﬁcles/ZOOOZJ html.. -

Most people who routmely use pestlcides are faamhar w1th the term actlve mgredlent

The active mgredlent of a pesticide formulation is the componeént responsible for its

. toxicity (phytotoxicity for herbicides) or ability to control the target pest. The active
ingredient is always identified on the pesticide label, either by common name (atrazme or
bentazon, for example) or chemical name (2,4-dichlorphenoxy acetic acid or °

~ diglycolamine salt of 3,6-dichlor-o-anisic acid, for example). The active ingredient
statement may also include information about how the product is formulated and the
amount of active ingredient contained in a gallon or pound of formulated product. For

" example, the Basagran label indicafes the active ingredient (bentazon) is formulatedas™~ =~ 7 77

the sodium salt, and one gallon of Basagran conta.ms 4 pounds of actwe mgredlent

- Usually when an herblclde trade name is followed by anumber and Ietter demgnatlon
(4L, 75DF, 7EC, etc.), the number indicates how many pounds of active ingredient are in
a gallon (for liquid formulations) or pound (for dry formulations) of the formulated
product. The formulation designations for Basagran 4L, AAtrex 90DF, and Prowl 3.3EC
indicate Basagran 4L contains 4 pounds of active ingredient (bentazon) per gallon of
formulated product, AAtrex 90DF contains 0.90 pound of active ingredient (atrazine) per

pound of formulated product, and Prowl 3.3EC contains 3.3 pounds of active mgredlent

(pendlmethalm) per gallon of formulated product respectlvely _

-Some herbicides (atrazine, for example) have speciﬁc maximum-per-year application
rates that cannot be exceeded. These maximum-per-year application rates are generally
presented in terms of the total amount of active ingredient that can be applied per year.
"How would you calculate the pounds of active ingredient applied at a given product use
rate? There are several calculations that can be used to determine the amount of active -

" ingredient applied at a given product use rate. Oue of the easiest calculations is

Ibs. active ingredient (a.i.) per acre gallons or Ibs. product applied/ acre x lbs. ai/...
gaIlons or ibs. product

Using this equation, we can calculate the amount of active mgredmnt (bentazon) that is
apphed When we apply 2 pints (0 25 gallon) per acre of Basagran 41

‘Sometimes, however, the numbers precedmg the formulation d_emgnatlon (L, EC, DF,

“etc.) do not indicate pounds active ingredient per gallon or pound but rather the acid
equivalent per gallon or pound. The term acid equivalent is one that many people are less
familiar with, Acid equivalent may.be defined as that portion of a formulation (as in the
case of 2,4-D ester, for example) that theoretically could be converted back to the. .~

" corresponding or parent acid. Another definition of acid equivalent is the theoretical yield

of parent acid from a pesticide active ingredient that has been formulated as 2 derivative

]




(esters, salts, and amines are examples of derivatives). For instance, the acid equivalent
of the isooctyl ester of 2,4-D is 66 percent of the ester formulation but 88 percent of the
ethyl acetate ester formulation. Why would an herbicide (one that has the acid as the

* parent molecule) be formulated as a derivative (ester, salt, amine, etc.) of the parent acid?

An herbicide molecule may sometimes-be altered to impart some property other than.-. -~ - -
herbicidal activity. Herbicidal activity refers to the ability of a particular herbicide to
effectively bind to a target site within the plant and exert some type of lethal effect (i.e.,
you apply the herbicide to the plant and the plant eventually dies). Such alterations are
possible with herbicide molecules that are acids (for example, molecules that havea

* carboxyl group as part of their structure). The acidic carboxyl hydrogen is replaced by the
desired ions to form a salt or reacted with an alcohol to form an ester. Why would this be
done? For example, due to the chemical characteristics of a particular herbicide molecule,
the parent acid may not be readily absorbed into a plant, because it's not able to
eft'ectlvely penetrate the waxy cuticle covering the leaf. Somehow altering the parent acid
_ may increase the ability of the herbicide to penetrate through the leaf much more -

: effectlvely For some postémergence herbicides, formulating the parent acid as an ester or
salt is frequently done to facilitate absorpﬂon through the leaf. Other formulations or
derivatives of the parent acid may increase the water solubility of the herb101de 2 4-D
(2,4-dichlorpherioxy acetic acid) is commonty formulated as an ester or amine. The ester -
formulation increases the lipid solubility of the herbicide, which allows it to more easily:
penetrate the waxy cuticle of the plant leaf, The amine formulation greatly increases the
water solubility of the herbicide, which may be desirable if the product needs to be
moved.into the soil solution for root uptake (brush control, for example)

If an herblclde is formulated as a denvaﬂve of the parent acid)itis 1mportant o T
remember that the parent acid is the herbicidally active portion of the formulation: The .
parent acid is what binds to the herbicide target site within the plant and canses plant
death. The salt or ester portion of the formulated product may allow for greater - -
absorption into the plant but plays no role in binding to the herbicide target site. For.
example, when an ester herbicide penetrates the cuticle, enzymes convert the ester back
‘to the parent acid, so following absorption, the ester part of the formulation plays no-role
in herbicidal activity. Modification of the parent acid (formulation as a salt; ester, or
amme) may increase the amount of active ingredient in a formulation, ‘because the
amount of active ingredient listed on a product label includes both the weight of the
parent acid and the weight of the salt or ester. Modification doés not always, however,
increase the amount of acid (herbicidally active portion) in the formulation. The acid
-equivalent Tepresents the original acid portion of the molecule and is used for "apples-to-
apples" comparisons of different formulatlons containing the same acid. Another example
will hopefully alleviate some the confusion. .

2,4-D can be formulated as various esters. The cham length of the ester can be Vaned but
is most commonly cight carbon atoms long (isooctyl ester). Let's assume we have two
ester formulations of 2,4-D: the first has only two carbon atoms forming the ester, and the
second has e1ght carbons formlng the ester.. The parent acid is the same in these two...




formulatlons the only drtference is the length of the ester These can be vrsualrzed n the -
_ followmg d:tag;rams o ,

The structure on the leﬂ is the parent ac1d of 2 4-D The second dragram is the parent

acid, formulated with a 2-carbon side chain (the two added carbons are in bold text), and |
-the third diagram is the parent acid, formulated with an 8-carbon side cham (again, the =
. added carbon atoms-are in bold text), While these added carbon atoms may modify sorﬂe'-_ -

aspect of herbicide performance (the isooctyl éster is the most commonly used ester

formulation of 2,4-D), it is the parent acid (the one depicted in the left diagram) that acts -

at the target site within the plant. The added carbon atoms of the esters add weight to the”

* formulation and may increase the amount of active ingredient of a formulation, but they
 do not increase the amount of parent acid in the formulation. If these two formulations

were commetcially available, and someone wanted to know how much of the parent acid

each formulation contained, the caleulation to use would be based on the acid equrvalent
. of the formulatrons, not the actrve 1ngred1ent of the formulatrons - :

: Let's assume that both the 2 4-D 2-carbcn ester fcrmulatron and the 8 carbcn ester ‘
- formulation were commercially available and each contains 4 pounds of active ingredient

per gallon The applrcatlon rate on the label is 1 pint per acre of either formulation. Since.

the application rates and the pounds of active ingredient per gallon are identical for each :
-formulation, the amount of active mgredrent applied would bethe sameforeach

formulation, Ifyou doubt this, plug in the appropriate numbers for each formulation i n
the formula given previously for caléulating the amount of active ingredient applied. -

Even though the amount of active ingredient applied is-the same for each formulatton, the'
. amount of acid applied is not the same. Remember that it is the parent acid that binds to

the target site to controi the weed; the ester portion of the formulation is not mvclved m -
: 'bmdmg to the target site. How Would we' calculate the amount cf ac1d apphed‘? '

The first step is to determrne the amount of acld equ.tvalent contamed in a gallon of

formulated product. Some labels indicate both the amount of active ingredient and acid

equivalent contained in the formulation, while others list only-active ingredient. If the
pounds acid equivalent is speeified on the product label, all you need to do to determine

~ the pounds acid equivalent applied per acre is substitute pounds acid equivalent for
- pounds active ingredient in the equationi presented previously for calculating the pounds

active mgredlent applred For this exampie however, let's assume that nerther of these :
2,4-D ester formulatron labels mdrcatcs the amount of acid equrvalent o

The formula that can be used to. calculate the amount of acrd equrvalent contamed ina
gallon of formulated productis S . B :

" acid equrvalent (a.e. ) molecular Werght of the acid/ molecular Welght cf the salt or

esterx 100 -

We now need to- prmdde some molecular Werghts (i.e., how much the moleculé weighs)

to complete these calculations. The molecular weight of the parent 2,4-D acid is 221.04.
The molecular we1ght of the 2—carbon ester fonnulatlon is 29. 02 (We1ght of the two

—"

k. .

L




=0

carbons and ﬁve hydrogens) +221.04 (weight of the parent acid) = 250.06. The
olecular weight of the 8-carbon ester formulatron 18333 25

The acid eqmvalent of the 2-carbon ester formulatlon is

" acid eqmvalent 221.04 -1/ 250 06 x 100 88%

So the amount °f acid eqmvalent in i gallon of formﬂated product s

88% ae. X 4 Ibs actrve mgredlent (ELI )/ gallon 3.52 lbs ald.

The acld equlvalent of the 8-carbon ester formulatron is:

' al=221.04-1/333.25x 100 66% -
So the amount of acld equwalent nl gallon of forrrlulated prodoct 1ls
66%ae x41bs a1/gallon-2641bs a.1 S

Agam we apphed 1 pmt (0. 125 gallon) per acre of each formulatlon and because they

‘both contain 4 pounds active ingredient per gallon, the amount of active ingredient
-applied is equal. The amount of acid applied (that part of the formulation that actually

controls the weed) for each formulation is ot equal

The amount of acid apphed per acre W1th the 2—carbon ester formulatlon is:

0.125 gallons-of product apphed/ Acrex 3. 52 ibs. per acre/ gallon of product 0. 44 lhs
apphed

per acre

The amouht of acid applied per acre.ﬁdtli the '8~earbon- formulétion s

10.125 gallons of product applled/ Acrex 2 64 Ibs. per acre/ gallon of product 0 33 Ibs.

applied
per acre

This example demonstrates that there was more acid- apphed with the 2-carbon ester - -
formulation than with the 8-carbon formulation. In practical terms, more of the part of the -
formulation that actually controls the weeds was applied with the 2-carbon ester

_formulation. To compare the herbicidally active portion of two ester, salt, or amine

formulations, product equivalents should be based on the acrd equivalent of a salt or ester
formulatmn o ,

This e)iereise was done to illustrate that, to calculate equivalent rates of salt or ester
formulations, the acid equivalent calculation should be used. If there is onlyone
formulation of a salt or ester product commerc:1ally avarlable 1t wouldn't really matter if”



you calculated active ingredient or acid equivalent. For example, Pursuit is formulatedas -

 the ammonium salt of imazethapyr, but currently only one manufacturer markets Pursuit.
There are, however, several commercial formulations of 2,4-D and glyphosate. Referring

to Table 5, you can see there are over 30 different commercial formulations of glyphosate :

- available today, and more will likely be available in the future. Not all these formulations

contain the same amount of acid equivalent, so if you want to determine equivalent rates =

of two glyphosate-containing formulations with respect te how many molecules of

- - glyphosate ate applied, you must calculate these rates based o acid equivalent, Table 6 - -
- - lists some calculations of acid equivalents, based on an application rate of 1 pound active

ingredient per acre. This table illustrates that, when calculations are based on equivalent
 active ingredient, the amount of acid applied may not always be equal Itis the acid.
portlon of a salt formulauon that bmcls at the target s1te

_ The purpose of th13 artlcle is to illustrate How to calculate differences in formulations

based on either active ingredient or acid equivalent. Will differences in the amount of
‘acid equivalent applied between two formulations result in weed-control differences? -

You might argue that, if the difference, in amount of acid applied is large enough,

differences in weed control might result and nnght be noticed on Weeds against Wluch the S

herbicide is "marginal." However, it is difficult to make an all-mcluswe statement that
~ weed-control differences will always result if differing amounts of acid are applied,
especially when the difference in-amiounit of acid applied i is small. Labeled application
rates are established by herbicide manufacturers based on product testing. It does not -
seem likely that a herbicide manufacturer would market an herbicide at an application
rate that would cons1stent1y result in reduced weed control compared toa compe‘otwe
formulation. - -

2. How are percentages by volume calculated? .
 Fred Senese, 2002. Available online at: - '
http /fantoine.frostburg. edu/chem/ senese/ 10l/soluhons/faq/percentag&by—volume shtml

 Volumie-to-volume (vol/vol) percentage is caloulated st~ o

volume of substance
Volume of total soluuon

 Volume % = | 1"00% B

For example, to prepare 100 ml of 5% (V/V) solutmn of ethanol, p1pette 5 ml of ethanol
 into the bottom of a 100 ml flask and dilute to the mark with water. Carefil, though. The
. denominator specifically says volume of total solution and NOT volume of solvent, This

. makes a difference, because volumes are not addltlve 5 ml ethanol plus 95 ml of water '
does NOT equal 100 ml of solution! - . :
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APPENDIX D. :
Invasive Plant Species Occurrence Form
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Weed Occurrence Report Date:
Management Unit: Recdrder(s): - USGS Quadrangie: _
Species UTM NAD2T | Map Size : o Associated L;:;cation Markers
{#) East ' North Type | L (m) |W (m)|% Cvr|Phenology

Vegetation

Type | Color




Weed Occurrence Réport Lo - _ : - Date:

INSTRUCTIONS

Specres #H - Specles name or code, Nmnbers mayr be attached to codes to temporanly dlstmgursh between occurrences
UTM NAD27 - AH coordrnates are recorded in UTM datum NAD27

Map Type - Occurrences are recorded as pomts (PT) lines (L) or polygons (POLY)

7 Srze - Length and width of invasive specres occurrence, in meters

Phenology Phenologrcal stages are as follows:- seedling; rosette; bolt; ﬂowermg, seed (i.e., maturing seeds are on the pla.nt ready o drsperse),
mature (plant is past the sesding stage, seeds are a11 or nearly all, dlspersed), dead. : :

Assocrated Vegetatron - Name of commumty type or names.of dominant plant spemes in the vicinity.
Locatron Inforrnatron to- help treatment crew accurately relccate the srte Use landrnarks where possrble |

Markers — Where appropnate, occurrence boundaries or rndrvrdual plants are marked using: ﬂaggmg tape (T) or wire ﬂags (WF),



APPENDIX E. Comprehenswe List of Invaswe Plant Specacs Ocourrences
\

D:mensmns. Length and vndth are entered for pomt and hnc occurrences only ?enmeter length zs entered for polygon occurrences only

Coordmates. AlI coordmates are in UTM datum NAD27. For oocun'ences mapped as polygons the coordmates glven are the ccntrmds of the polygons. Two sefs of
_coordinates -- the start pomt and the end pomt -~ are d1sp1ayed for line occurrences only.. . . '

Management Units. ALE= And Lands Ecology Reserve Umt CR= Columbla RWEI’ Corrldor Umt MR McGee Ranch - Rwerlands Umt SM Saddle Mountam umt
‘VB= Vermta Bridge Umt W Wahluke Un1t ' : : .

Priotity treatment sites are dis'pléye_d in bold,

Dimensions

S Species Year Mgmt. . Ocenrrence . Coordinates Coordinates Co
Weed Name Priority . Recorded Unit __type E .1 N | _E N Length (m) | Width (m) { Perimeter | Area (m2}
Acroptilon repens 2 - 2003 ‘MR - Point 286612 " 3161819 : : E 8 L - L
‘[Agroptilon repens 2 - 2003 MR Point 286772 - 5165279 0.1 0.1 * (.01
“|Acroptilon repens -2 2003 - MR . Polnt 287367[ - 5165422 0.5 0.5 - 025
‘{Acroptilon repens . 2 2003 | MR Point - | 287881 . 5162729 25 25 - < 625!
‘| Acroptiion répens 2. 2002 ALE . PolYlm 292639.37| 5153468.09 . ] 177.46 2499.93
‘| Acroptilon repens 2 2002 - |. ALE- Polyzon 295864.64] - 5147222.79 L - 187.8]  ~ 1663.48
o Acroptilon repens S 2 2002 ALE Point 303884.33| 514051747 (.01 - 0.01 i R .0.0001
| Acropfilon repens’ 2 2003 MR ~ Polygon . 285756.74] 5160684.09] L 420,151 . 8935.83|
Acroptilon tepens L2 2002 MR Poing 28745478 -5165836.5] 10 10 - 100
Acroptilon repens 2 - 2002 - MR Polyzon 28746783 5165858.5 - 144.17{ 1649.95] .
_|Acroptilon repens - 2 2003 1° MR __Polygon ~ -~ 287583.99| 5166227.05) - 248,841 188654
Acroptilontepens 2 - 2003 MR " Polygon” 287741.92] - 5166529011 : - . - T 254341 147447
Acroptilon répens 2 2003 MR Point 2883851 - 51662321 5 25 - C . 125
Acroptilon repens 2 2003 MR { - Point 288686] . 5166221 "3 251 . . 781
Acroptiton repens . 2 22002 MR - Polygon 289511.39] 5167710.84 : 2431.47 153767 01
- | Aeroptilon repens 2 2002 - MR _Polygon 289557.41] . 5167426.08 . 685.57 -35195.57
Acroptilon tepens 2 - L2002 MR - Polyzon -289931.16] 51676103 : 981 70644.03
Acraptilon Tepéns -2 2002 . MR “‘Polygon 290636.81] - 516258591} . 4428,68| -1121003.82
Acroptilon repens - S 2002 "ALE Point .291403.28| ©5148099.5 15.24 6.09 ' ~ 929
Acroptilon répetis 3. 2002 ALE. Point 302668.03] - 51593775 -~ 1 -2
Acroptilon tepens 2. 2002 - ALE - Polygon 293015.23]  5153806.24 ' 393.84 11555.8
- [Acroptilon repens i 2002 ALB Polygon 293032.15] 5153697.54 N R 125.5 1250.23
- { Acroptilon repens- 2. 2002 ALE .- Point. 294519.71 - 5152825 IR IR 10 ; 100
Acroptilon repens -2 2002 ALE " Polygon 295510.29]  5152789.74 I -3566:87] . 401889.54}
-| Acroptilon fepens 2 2002 ALE “Point 205918.09] .~ 5147255 15| 15 S| 225
| Actoptilon repens 2 - 2002 - ALE Point 296057.87) - 5152330.5 30, kIt 1900
" jActaptilon repens - - 2 2002 | ALE Polygon .. | 7296185.71] ~ 5152367.01| - g 501.95] .. :19599.48
Acroptilon repens - -2 C2002 - 0 CALE. .. Pélyg_gn i 302020.77] 5150873.03] - -, . VT32.26] 0 11757745
" tAcroptilon repeas 2 . 2002 CUALR. | .Pblygdn . 303085.7] 5150055.52{ - .- 1186.66 - 64690.635



- : Species Year Mgmt. Occurrence " _Coordinates ‘ Coordinates . B Dimensions ' ' R
-t Weed Name Priority ) Recorded Unit type E N - 1 N Length (m) | Width (m) | Perimieter | Area(m2)
Agroptilon repens, 2 2002 - - SM Polygon _ 305759.32]  5176464.81 | o 972.03 74998.05
" [Acroptilon repens "2 2002 _CR - "Polygon .| 310835.75t ~ 5176113.1] ' e R D T A |
Acroptilon repens 2 2002 CR Polygon - 311405.3} . 5175451.83 S . N © 543,19 12262.6
Acroptilon repens - 2 L 2002. W _Point | 314719751 5179164.5| ¢ ‘ ' ] 30 10 - - 300
Acroptiton repens. 2 - 2003 W - Line 318092 5162638 326410.31] 5153781.94 - 13411.34 50 - 670567.07}
'} Acroptilon repens ) 2003 - — W " Polnt T3igadz| . 5162446 R 25— 1o . 250
-{ Acroptilon repens’ 2 2003 - W Polygon -~ | 318576.05) -~ 5162462.02] : I i i B -+ 303.71 -H585.26
-1 Acroptilon fepens 2§ 2002 - W Point_: 318924.25) - +- 51629721 . . ) ) 25} 32 ‘ 800
. | Acroptilon repéns 2 2003 W Point . 318972] 5161897} " R 3 . 3 - 9" -
Acroptilon repens 2 . 2003 W " Polygon 318988.4] . 516169839 |, - - ) ' : 3043.63] 17577181
‘[ Acroptilon repens - 2 2002 W Point -~ | 319241.6% 5171284 - - ' .00 -~ - 001 . .. 0.0001
‘| Acroptilon repen 2 2002° . W Polygon 319829421 - 5170687.2 o e R 2345171 . 98241.91
| Acroptilon répens 2 - - 2002 - W Polyson . i 320630.96] = 5168R23.62 ' . - . 931.52 41354.07]
.| Acroptilon repens 2. - 2003 W - Polygon 1 32142576] 5159723.84;). : R 305141 . 176038,55
“[Acroptilon repens 2 2003 W - _Polygon - '323267.99]. 515932693}, . - . . L 371.98 .. 5669.58
| Acroptilon repens : 2 - 2003 W Polygon .| 324356.011  5157916.59] . B ©2158.76! . 333557.06]
-| Acroptilon repens 2 . 2002 - CCR Polygon ~ :{ 325948.46(  514361546( . - : . . . "~ 1632.83| 150005.23]
"{Acroptilon repens - 2 2002 - CR- Polygon . 326184.38) 5144317.61] = - - - : . - C 11424 4028115
| Acroptilon repens- 2 Co20020 CR - Polygon J326871.71) 5148898.41] S s . - 339.73) 3380.067 - -
- |Alliagi maurorum 1 : 2002 W Polut. | 314692.03] 51792305 - - - . . g 10 . 3f - 30
[Cardaria draba. 2 | - 2003 TALE Polot - 292006 . 5150481) . . . - | . T 00|
Cardaria draba 2 - 2002 . ALE - Polygon 295864.46 5147245.13[ - e B R : 323.2 584749] - -
Cardaria draba 2 - 2003 "ALE Point .. . - 296188] - S148679] : - - 15 . 15 225|. ¢
JCardariadraba. .. [ 2 2003 ALE. . Point : - 296766)- - 5147694 @ - .- . ) Lo 15 15 . L. 225
Cavdariadraba” = b5 2002 : ALE . Polyzon - 29728157 5147479.19 ) ) ) . 223.22 232115
B Cardaria draba - - 2 2003 ALE - Polygon - '| 297323.99] 514725599 . . ] oo 2431 0 0 22666
Cardaria draba 2 2003 ALE - Polnt 2973891 5147390 o 15 . 5 ) . 75|
~1Cardaria draba 2 2003 ALE - Point’ . 297694] .. 5147087 E . : : 451 . 15| - : a75|- -
Cardaria draba 2 2003 ALE Polygon §298014.01) 5146214.9¢ - ) C ] ' ) - -] 10231 §23.99 .
. |Cardaria draba 2 2003 ALE. . Polnt - - |- : 208110] .. 5146234 : : .2 P - __500
Cardariz draba 2 - 2003 ALE " Point 298135 5146272 - : ) 25 - 25 625
: Cardaria draba 2 - -.2002 ALE Point | 30385646 - 5142935 ) 0.01] . . 001] 0.0001) |
Cardaria draba 1 T 2002 - ALE - Point 304418.96 5143306.5 ) . 0.1} 0.01 - 0.0001]- -
J1Cardaria draba 2 2002 ALE Point .} 305203.43 5143941 C 0.01 . 0,01 0.0001
“|Cardaria draba 2 - 2002 | ALE * Point | 308420.37 5138431.5| . - : 0.1 L0 " 001 -
- |Cardaria draba 2 |- . 2002 ALE . Point- 311366.37 5138415.5 : ] . 0.0 . 001 . 0.0001
" Cardaria draba 2 2003 © MR Point 286283 . 5161040 : R e - i8] ! 8| - 120
‘|Cardaria draba 2 2003 MR " Point . 287091 5182730 - ) 22 - 15 330
‘[Cardaria draba -2 2003 MR .- - Point : 287547 . .. 5166572 ) | 5 - 20 . 100). -
~1Cardaria draba 2 2008 - 4 MR | - Point 287836 5162516} . ) ) 12 b 4 48]
{Cardaria draba 2 2003 MR . Point 287895] - 5162734 i . ‘ : . 13 11 ' TR
- iCardaria draba 2 2003 MR . Polygon -| 287901.99] 5163131.99 ! . B 157.07 1962.71) -
ICdrdaria draba’ - 2 2003 MR ‘Point - - - 287907] © - 51625131 - . : i N 14 - ) ' 98
‘{Cardaria draba 2 2003 " MR- Point B 287909 5162651 ’ 25 . 1) 250
1
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: Species Year Mygmt. Oceurrence ; Coordinates Coordinates Dimensions : T
Weed Name Priority .| Recorded Unit type E N B ‘N Length (m) - { Width (m) | Petimeter | Area (m2) °
Cardaria draba 2 2003 MR Polypon. 288044.97] 5163193.96 L R 214.02 3453.72
Cardaria draba_~ 2 2003 MR Polypon 288091.02] 5163143.98 e 185,03 _2357.9)
Cardaria draba 2 - 2003 MR _Point 288097 - 5162451 -5 5 S 250
Cardaria draba’ 2 2003 MR, Polygon 288143.011 - 5162301.04 ) ] 160.851 178742} -
Cardarin draba - . 2 2003 _ALE Point - -~ 288610 :5150949 35 25 875
Cardaris draba _ 2 2003 “ALB Point 2902011 5159732 30 30 . 900
Cardarig draba 2 2002 MR Point 290349.9 5162606 - 25 30 - .. 750
|Cardaria draba 2 2002 - MR- Polygon 200400.04) 5162234.53 ) 580.13] 25917.53}"
|Cardaria draba 2 2003 . MR Poirit 2904141 " 5162459 15 15; N 225
Cardzria draba 2 2002 MR. Polyaon 200424.57| 516260792 - _ 743.36 42514.54
Cardaria draba - 2. 2003 MR . Point ~--290514{ - 5162760 7 5 R : a5
Cardatia draby 2 2003 MR Polygon 200577 5162457.96 . } 14195 1571.35
{Cardaria draba 2 2003 MR- Poigt -290612| 5162829 © 5 5 ) 25
Cardaria draba 2 2003 _ MR, Point 290638 5162805 15 - 15 225
Cardariz draba . 2 2003 MR Point - 290643 5162700 L7 § 42
Cardaria draba - 2 2003 - ALE Point 291073 3149655 - 25 5 125
| Cardaria draba 2 * 2003 _ALH - Paint 201234 . 5159644 20 17 340
1Cardaria draba 2 2003 ALE Point 2816741 5159446 - 20 20§ 400
|Cardaria draba - .2 2003 AL_E Poinit 292514] - 5153460 20 20 o 400
Catdaria draba 2. 2002 ALE . Polygon 292633,63|. - 5158793.46 o 5010451 1476496.32
Cardarig draba . - 2 2002 | ALE Polygpon - | 293032.62| .5153705.8 - L 37151 8068,68
Cardaria driba 2 -~ 2002, _ALE Line ‘| .293258.55]  5153719.59 202655.63}  5153751.08 644,14 5] i 3220.73
. {Cardaria dreba 2 2002 ALE Point 295108.84 5152551.5 : - : : 10 5 : - 50
{Cardaria drdba -~ __ 2 L2002 ALE _Polygon 295510.291  5152739.74 - L = 3566.87] 401RB9.5]
Cardaris draba 2 2002 . ALE. Line 295867.66] 5146962.46 295888.87| 5147144.69] - 190,71 5 053.55
Cardaria draba - 2 2003 ALE" Point _ 295955 5147200 | . 30 30| - o 900
Cardaria driba 2 2003 ALE Polygon 296089.95] - 5148531.97 : 302.25] 6783.12|
|Cardaria draba . . -2 2003, ALE : “Polygon | 206163.01] . 5148017.01 - 207.12] 3140.98
|Cardaria draba . - 2 2002 | ALE " Point 20618562 5148687 i 11 ' 77
Cardaria draba 2 2003 ALE. Point 206214  514R638 15 10 150
"[Cardaria draba .2 2002 ALE’ Point - 296769371 51476975 13 12 ) : 156
-[Cardaria draba’ 2 2002 CALE" Polygon 301795.86] < 5150867.51 " “115.21 ~'1053.62
- |Carderia draba 2 2002 ALE __Point 302014.811 " 5150900.5 .15 15 ) 1 225
Cardaria draba .. 2 . ...2002. | ALE.. Pojnt -3029)8.93] .  5149880.5] 5 5 25
Cardaria draba 2 2002 CALB _Point, 303090.43 5130070.5] - 20 20 400
{Cardaria draba. 2 2002 ALE - Point 303263,5] . 5150056.5 0.01] 001 ' 00001}
Cardaria draba 2 . 2003 W _Polygon 318345.04)  5162337.95 : | 314.35 7841.13
Cardaria draba 2 2002 CR . -Point 1 325861.21] 0 5143865 . =30 20 600
ACardaria draba 2. 2002 CR Polygon 325981.15] . 514347383} . 4 - I E ©224.9 879.51
Centanrea diffusa 1 ~ 2003 . MR Line 285971} . 5165479 " 286563 5165468 - '598.2 4 2392.83
-{Centaurea diffusa 1 2002, | MR . Point - 286148.87 5164075 - - 1 10} - 5 80} -
‘| Centaurea diffusa 1 - 2803 E & MR . Line 286268  5161063.73)  291711.14] .5159323.02! 6315.64 20 : 12631295
Cenfaurea diffusa. 1 2003 "1 MR - Polysion 286476.38| 516193111 ' - R E ' 1720.46) 180376
Cerntaurea diffusa 1 MR 286512,93 - 00t 001 - - 0,0001

1 2002

Point

_5161879.5

Lo—



Year. .

Coordinates

o : Specles Mgmt, Ogeurrence Coordinates - Dimenslons
Weed Name Priority | Recorded Unit type - - E N B N Length (m) . | Width (m) | Perlmeter | Area(ml)
Centaurea diffusa - 1 2002 MR Point 286747.09 51652585 5 - 2 : S 104,
Ceutaured diffusa 1 2002 " MR Point 286836.56| - 5165440 2 al: 2
| Centaures diffusa .1 . . 2003 . MR Point. . | 287670 5165383 : 15}- 30 45
Centaurea diffusa 1. 2003 MR . Line : 2856631 5166747 291334.64] 516650438 5608.44 10 56984.41
Centaurea diffusa 1 . 2002 ~ MR Line ~ 286188.81} 5161701.02 286182.67] 5161085.88 613,17 5 3075.85
Centanrea diffusa. 1 C2003 . MR Line . 286203 ¢ A161767 200803| 5162419.52 5345.71 5 26728511
Centaurea diffusa 1 2003 MR Line - 286251 - 5162763| 286203 5161764 1000.15¢, 5 L 5000.76
Centaurea diffiusa 1 2002 MR Polygon 286691.641 - 5167405.08 - b s 2695051  225995.02(
Ceptautes diffusa i 2002 | MR Point - 286736.99] . 5146001 0.01 0.01} - - 0.0001
Centaurea diffusa 1. . . 2002 ALE Poitit 286787.25¢ 5150008 : - 10 3} 30
Centaurea diffusa 1 2002 MR Line - 286805.67] 516607115} 287577.84 5165852 971.04 5 4855.21
Centaurea diffuss 1 2003 MR, Polygon” 2B6824.85] ~5162714.54 e 1257.78 125736.04/
Centaurea diffisa 1. . 2002 MR, Potit . 28706856 - 5165748 ‘ . 10 5 : 50
Centauréa diffusa 1 2003 MR Ling- . : 287801 . 5161992 237834 5162664 672.8 3 3364.04
1Centaurea diffusa .1 - 2002 . MR Line . 288091.08 - 5167012.99 288077.28 5166620 394.02 5 1970.11
Centaurea diffusa . ~ 1 2002 VB ‘Ling. - 289063.54] - 5168316.62 289784.53] .5169037.98 1830.41 5| 6152
Centaurea diffiisa 1 2002 ALE ‘Point 289176.87| +. 5149504 o - 10| 10 ~ 100
Centaurea diffiusa 1 2003 MR Point . g@ztsr 5166148]- . . i 10 [Ji]
Centaurea diffiusa 1. 2002 - ALE. Line " 290009.Z7] - 5145988.83] - 290015.77] 5146117.42 131.89 13 - 659.474
Centaurea diffuga 1 2002 V8. Line - T 3G000028| . 5160047.99]  200618.13]  5162053.72 618.06 51 N 309031
Centanrea diffisa 1 2002 . VB . _Line - - 280105331 5168610.97 290673.69] 5168949.89 663.01 5 3315.05
Centaurea diffiusa . 1 . 2003 _ MR . Point 2802021 - 5161630 B o N - 0.01] . 0.01 0.0001
Centaifea diffusa . 1 20602 VB Polygon 280726.5] .-5169038.33} ) - 643.13 25657.3
Centaurea diffusa,. . 1 .. 2002 SM ‘Polygon 290897.82| 5169273.13 B 709.87]  39998.96
Centaured diffusa 1 . 2002 ALE ~ Point -291024.87| - 5149781 0.01 0.04 - ~ 0.0001
Centaurea diffusa 1 . 2002 MR Line: 201055.24} - 5168589.55 290982.621 5168538.09 89.21) ] 446,09
{Centaurea diffusa. - 1 2002 ALE Point 291060.81 5148493 4.57 6.09 27.87
Centavrea diffusa o1 2002 - ALE Line 291201.95] - 5149591.88 296207.29] 5143686.91 5469.96 5 27349.8
Centaurea diffiusa i 2002 ALE Line 2913109 5147248 291609.67 5147637.6 4982 5 ‘2491
Centaurea diffusa i 2003 . MR Line |.- 291334.64] . 5166482.63 285713111 5167490.11 6461.29 10 64612.92
Centaurea diffusa Y 2002 ALE Line- 291585.31{" 5147571 291305.14]  5146256.8 1455,1 5l 7275.5
- [Centaurea diffusa 1 2002 “ALE Line C291632.68[ * - S5147124]  291419.28 5148056.2 405.98 3 1217.95
Centaurea diffilsa 1 2002 ALE Point 204501,75] 51527955 : o 3 1 3
Centaurea. difflisa 1 2000 SM Line 294706.31) . 5171509.42 294852.03 5169468 2483.291 5 1241645
Centaurea diffusa 1 2002 SM Line 205092711 ° 5171050 303082.84| 5172847.18 . 8927.64 5 4463822
|Centaurea diffusa i 2002 - bld Créek bon Point , 206135.08) 5153318 - ‘ -~ 152] 03 0.46
Centaurea diffusa 1 2002 ALE Line 296222.481 * 5148702.11 296070.27;  5148710.2 153.32 31 459.97
Centaurea diffusa 1 2002 ALE _ Line 2962664 - _5151599] 201112.85] 5149747 8663.35 1 866335
Centaurea diffusa 1 2002 ALE Point 296438.15 5149757 S 001 0.0 0.0001
Centairen diffuss 1. 2002 SM Line 297192.59] - . 5174980 295738.12 5176004 17827 5 - 891354
Centaures diffusa 1 2002 ALE | Line | 208272.17(  5146446.71| 298304.19 5146267.7 199.52 4| 798.08
Centaurez diffusa 1 2002 . ALE "Line © 209159431 - . 5142576|  299361.44| - 514213533 571,22 10 5712.26
Centanrge diffusa. = . 1 2002 ALE ' Line 209371.62] - ~ 5142124 300351.19] 5141189.27] - 1373.25 3 4119.76
Centenres diffiisa .- 1 2002 ALE Line _299725.9) . 5142327 209163.65) 5142573.42 ©1116.66 3 - 334098
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. Specles | Year Mgmt. Occurrence Coordinates Coordinates Dimensions
[ Weed Name Priority | Recorded Uniit . type Bl N E E N | Length{m) - | Width (m)} | Perimeter | Area(m2)
" |Centaurea diffuga 1 2002 - SM Polygon 200768.38]  5170983.98| - B o . ' 30874.21| 12540869.73
Centaurea diffusa 1 2002 - ALE "Polygon 300540.54] -5140960.03] ) - - 137.48 1500.42
- |Centaurea diffusa 1 2002 ALE Line 300543.331  5140955.69 30053932} 5140893.87 61,94 1 61.94]
Centaures diffusa 1 2002 ALE Eine 300706.84( ~ 5141029.9 301272.91]  5140939.61 §73.25 4 2293031 .
. {Centaurea diffusa 1 2002 ALE Péigt -300933.561 ~ 3140473.5 : 0.01 0.01 0.0001
Centaured diffiugs 1 2002 | ALE  Line 301132.06] 51400227  301347.51|  5140037.25 243.52| - 3] 1217.62
. |Centaurea diffusa 1 2002 - ALE _Point . 302408.61] 5140757591 | 0.01 0.01 0.0001
Ceritaitrea diffusa 1 2002 SM Line .302991.3] - 5173601.82 30202431 A173779.07 164162 51 §208.1
Centatitéa diffusa 1 2002 - ALE - Point _303133.16] -5140641,15] . C ; _0.01 0.01] - - 0.0001( -
Centayrea diffuisa 1 2002 ALE - Line 303737441 5142803.54| 305145.611 5143198.73 268891 ‘3 8066.74
Centaurea diffusa 1 - 2002 " ALE Line 304403.92|  5140430:49] ~ "304677.881 51403872 27746 -5 1387.32
Centauren diffusa 1 2002 © 8M - Ling 304638.68] 5178327  304555.78 ‘5178818 552,43 5 ) 2762.18
‘{Centanrea diffusa 1 2002 CR Polygon 306127.45| 5175283.36] . ! s . ] 958.83] ~ 40907.56
Centaured diffuga 1 . 2002 . W Line . 306813.33]  5179225.1 306808.92 5179125 100.19 3 : 300,58
Centaurea diffiisa 1 2002 —CR olygon 307165.541 5177513.88] - . ' B : 1248.02 59762.7
Centaurea diffusa. 1 2002 CR - Polygon 308354:96(  5177120.6 5002.78{ - 502002.43
- | Centaurea diffusa 1 2002 CR Polygon 310347.061 5176431481 = N . - 1588.77 89804.4
- ‘|Centairea diffusa . 1 2002 W Line- 1:310680.19] ~ 5185237.13 313250.83| 51B4810.99 2701.19 5 L 13505.85
Céritaures diffuss 1 2002 - CR Polygon  [. 310730.61] 5176177.07[ ' N : T 1041.64 58841.64;
. |Centaurea diffusa i 2002 CR Polygon 31112295 5175708.9| © 2542251 - 225557.561 ¢
Centaurea diffusa 1 2002 W Polygon 311540.59] 51846205 ; 660,51 33784.66
|Centaurea diffusa 1 2002 W Litig 311565.06] - 5184483.6]  312030.61] 5184131] 591.04 5§ - - 2955.09 -
_C_l_gntauréh'diffusa’ 1 2002 W Polyzon 313348.97]  5184767.67] - - {0 . : 693.69 37145.54 ':
- {Centaurea diffusa- 1 2002 . W__ Lirie : 314675.5] 517922441 3146924} 5179198 31341 . 1 s 31.34]
- {Centaurea diffusa 1 2003 W& CR | - Polyzon - 318091.41] . 516253587 ' R ' ' 198.27} 2901.46
Centavrea diffusa 1 2003 W - Polygon 318194.2| 5162638.16 , ' . 668.83 23560.54
‘| Centaurea diffusa 1 - 2002 W .~ Line 318268,36] 516254596 318217.06 5162489 77.48 - 5 3874
Centaurea diffusa - 1 2003 W Point 318349] - 5162411 - o . 1 1] - 1
Centaures diffusa 1 2002 W - Line -} -318931.68 5162151 318735.31 5161649 618.02 5 3090.14|
_|Centaurea diffusa 1 2002 LW Line 319183.21] - 5161BR7} . 318777 5161679 543.11 5 271559
- |Centaurea diffusa - 1 2002 W _ Line 319252.11)  5161774.56] 31912400 5161827 158.53 I . 792.69
Centaurea diffusa . 1 2002 . W Polygon 320325.56] 516122348 " L ' . 1654.83] . 12544495
Centaurea diffuss 1 - 2002 W Polygon 321327.69}  5160075.77} o Co . ) - 501.95 19999.48
Centaurea diffusa 1 20602 . W Line - . 321433.5] . - 5150698 3214335 5149698 §2.09 5 : 410.47
- |Centaurea diffuss " 1 2002 W Ling 32147581 5159955 - 3214335 5159608 27928 5 1396.44
Centdurea diffusa - 1 2002 W - Line ~324223.38| 3158179.02)  31R176.37|  5162599.15 7734.86 -5 386743
Centaures diffiisa - 1 - 2002 " .CR - Point 325834.65 5144247.5 T ' 3 -3 ;
Centaures diffusa 1 2002 CR __Point 325031.68]  5144010.5] 5 5 23
. |Centayres diffusa - 1 20021 “CR Point 326399:46| 5150572 12 5 60
Centaurea solstittalis 1 2002 - W Point 306868.65| - 5180014 40 - 10 A06
. i{Centaured solstitialis 1 2002 W Point 306873.68 5179608 FTI 3] 60 .
- | Centanres solstitialis _{ 1 2002 W . Point 307041.4] 3180002 ~0.01] 0.01 0.0001
. [Centatirea solstitialis 1 2603 W - Point 318127 - 5162551 10] 10 100
Centaurea solstitialis - 1 2003 LW Point 318306 5162485 3] 3 9
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Year | Mgmt. Occurrence Coordiaates Coordinates - Dimensions

Weed Name Priority | - Recorded Unit type - E. | N E TN Length (m} ; Width (m) | Perlmeter | Area (m2)
Centanrea solstitialis 1 - 2003 . W Point 318428|. 5163896 ) 10 - 5 ) N 50
Centaurea solstitlalis 1 2003 w Point 318482 5163896 2 2 4
Céntaurea solstitlalis 1 2003 W Polnt 318454 5163816 7 1
Centaurea solstitialis 1 2003 - W- Point - 3184571 5163780 0.01 0.01] 0.000%|
Centaurea solstitialis 1 2003 - W Polnt - - 318890| 5161815 2] . 2 4
Centaurea solstitialls 1 2002 - W Polnt - 318953.62} - 5162858.5) 5 21 10}
Centaurea solstitialis 1 2002 W Point 318984.46 5162971.5( .01} 0.01] 0.0001
Centauyea solstitialis 1 2002 W Point- 319067.71] - 51628975 4 4] 16
Centaures solstitialis 1 2002 3 W.. Polnt : - 319478.68 5162424 - 60] C 12 . 720
Centaurea solstitialis 1 2002 . W Point 319566.31| . 5164950.5} . - K 001 0,0001]
Centanrea solstitialis 1 2002 w Point 319645.12] 51650475 0.01 0.01 0.0001
Centanrea solstitialis 1 2002 W Point 319927.06] ~ 5165455.5( 0.01f 0.01 0.0001}
Ceittaurea soktitalis 1 - 2002 w Polnt 320412:15]  5162343,5{ 1 1 - o
Centaurea solstitialls 1 2002 W Polygon - 321326.93|  5160133.71 E R R 752.69|
Centaurea solstitialis 1 2002 - W ~Polygon 317926.77 5162883.65 352,45 7131.96
_Q_intaurea,solstitialis 1 2003 . W Polygon - 318356.14]  5162462,99] . 680.96 - 35379.6
Centaurea solstitialis 1 2002 - W Polypon © 318938.6]  5162425.29] - 97445 45219.14
Centanrea solstitialis 1 2002 W Polygon. - 319201.65¢ . 5162802.4( O 711e01F  916116.15)
Centaurea solstitialis 1 2003, - W Polygon. 3197657} 5164974.83¢ . :_539.85 17758.88
Centaured solstitialis 1 2003 W Polygon- | 31976824  5165302.1 e i 289.57 4629.6
Centaurea solstitialis 1 2002 W Line 319859.28] 5162456,95] 319537.79] 5162542.49] | 580.38 - 21 L 116077
Centaures solstitialis 1 2003 W Polygon - | 319874.311 516522077 =~ . - ‘ . j - 22942 3030.65}
Centaurea solgtitialis 1 2003 .. - W - Polygon - 31993509} 5164708.65 207774 107416.85}
Centaurea solstitialis i 2002 W Polygon_ | 320325.53] . 5161223.53].; 1654.86] _ 125471.08]
Choadrilia juncea 1 - 2002 - - ALE Point . | 289997.93 §145982.5] 0.01] 0.01 . 0.00013
_g_!_iondrilla juncea 1 2002 - “ALE ~ Polnt 300220711 - 5146550 0.01 0.01 0.0001
Chondrilla juncea 1 2002 (. ALE . Point 301090.55¢ 5144612.99]° 15 15 225
Chondrilla juncea 1 2002 ALE Point - -310004] - 5138830.99{ 201 - 20 : 400
| Chondrilta juncea 1 2002 ALE . Point - ~ 310178:03 - 5138690 10 .8l - - 80 .
Chondrilla juncea 1 2602 W Point . . +315317.59 5171925 6,1 8.1} ¢ 0.01
Chondrllla juncea 1 2002 ~W. Point ™ 317575.46]  5163278.5] 0.3 0.3 .0.09] .
| Chondrilia juncea 1 2002 W Point’ 317928.9 5162878 0.3 03] - 0.09f
Chondriita jincen 1 2002 W Point 318162} . 5162566] 1l 1 1l
_Q!londrillmﬁcea 1 2002 W " Point 31992737 ©  5165432.5] - 001l 0.01]. " 0.0001
Chondrilia jusicea 1 2002 W Point - 320356.06 5160579.5 0.01] . 0.0t 0.0001
Chondrilla jincea 1 2002 - CR Point | - 325908.09] 5142942 . 0.01] . 0.01 0,0001

 {Chonadrilla juncea 1 2002 CR Polint 325960.87| . 5143739.5 L 4 4 - 16
[Chondrilla juncea 1 2002 CR_ Folt " 325964] _ 5143869] 0.02 .02 0.0004]
Chondrilla juncea 1 2002 CR Point. - 326381.59 5150684 . 0.3 0.3] - 0.09

" |Chondrilla juncéa 1 2002 CR - Point | 326504211 5150956 5 5 251"
| Chondrilla junces 1 2002. CR.* Point ' 326877.25 5148979.5| 5 3 - 15
Chondrilld juficea 1 2003 ALE Polygon 300373.98| 5148306.72 S BE : - 108517 39690.5
Chondrilla juncea 1 2002 ALE Li!_jt 30423199 5138027.47 305814.77] 5138800.08| - 1902.67| k] 5708.02

. {Chondrilld juticea 1 2002 - S Bolygon 305635.92] - 517651123} o ) ) ) : v 283.94] 6399.83
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‘Weed Name . . Priority | Recorded Unlt  type B N E N Length (m) | Width (m) | Perlmeter | Area (m2)
Chondrilla juncea 1 2002 ALE Line 307158.66f 5139071.52 311941.51] 5138072.38 . 5307.24 5 2653621
Chondrilla junces o1 - 2002 - CR Polygon 307985.29] 5177188.82] i 303.36]° 704_'_7.9
Chondrilia juncea i 2002 - CR Palygon 308282.11| 5177308.12 28626 6280.36
Chondrilla juncea 1 2002 ALE Polygon 312215.78]_5140617.47] 9676.29] 261464511
Chondrilla juncea 1 2003 W - Polygon 319889,53 5165305.6 . 175.72 1453.47
Chondrilla juncea 1. 2002 - CR Polygon " 325644.44]  5154225.14 '172L27 - 2128.64
Chondrilla juncea 1 2002 . CR . Polygon 325674.14| 5154277.45 ‘169.82] - 2067.92
i Chondrilla jiineda 1 - 2002 - CR- Polygon 325790.66] 5153953.91 N 604.29 16329.21
[Chiondrilla juncea 1 3002 . CR Polygon 325879.83]_5153680.89 ' 154.3 1716.34
Chondrilla juncea S1 2002: CR. Polypon - | '326125.07] 5144558.89 541.16 19447.95
Chondrilla juncea 1 2002 CR Polygon 326839.95]  5149204.42 ;- - 1093.12 '50185.93}
Q_l_!fg_illm arvense 2 2002 ‘'VB Point "] 290673.73 5169210.5 0.01 0.01] e ~0.0002
Clrstiim arvense = 2 2002 - YR Point 290745.63} 5169174,53 . 001 ., 0.01 0.0001
Cirsium arvense 2 2002, | ALE ‘Point 294640.75 5144489 ‘ - " 8 8] 64
" {Clrsium arvense 2 2002 - ALE Line 29583444 5146913.47 296001.32] - 514735107 - 533,35 5 2666.76
A Clhrsium arvense ° . 2 - 2003 - ALE Line-  207294.37) 5147147.37 4%97326.6'9 5147266.47 129,99 N - §549.97
iCirsium arvense - 2 2003 - ALE Polygon | 297693.98]. 514708688 s ) 99,38 518481
Cirsium arvense 2 2002 " ALE __Point 1. 299928.62) 5141562.5 20 12 . - 240
Cirsinm arvense 2 2003 - ALE Point 300353} 5143832 - 201 20 400
Cirsiuri arvense . 2 2002 ALE Point - . 201332.25]. 5148183.5] C 94 - . 4.57 41.8
Cirsium arvense 2 - 2002 ALB “Point 292666.87: 5153741 ) , 80 5 400
.| Clrsiym arvense 2 . - 2002 ALE Lite 292677.48] 515375417 203441.86 5153743.8 838.21 =B 419106
Cirsium arvense- 2 - 2002 - ALE Point %95166.81' 5154713.5 . 001 ~0.01 0.0001
Citsium arvénse " - 2 2002 SM . Point 305667.84 5176722.5 15 ‘25 ‘ . 375
Cirsiur arvense 2 2002 CR Polygon 310380.39) 5176447.6 : 263 5428.54)
Cirsiiam arvense 2 2002 - W Poiit . 311279.43 5181937 -2 1 2
Cirsium arvense- 2 2003 W ‘Polygon 323327.66] 5159418.83 i ) 199.39 279772
Cirstum arvense . 2 2003 - W Polygon 324371.48] 5158021.12 725.93 3156.56
|Cirsium arvense - - 2 2003 W Polygon 325706.65 5155701.9 . . 1850.37 27137.94
- |Cirsium atvense © 3. 2002 . CR Point - 325835.78 51428351 0.01 0.01 - . 0.0001
Cirsjum arvense 2 2002 CR Polygon 325842.71{ 5144583.25( L i 33587] 6436.35
|Cirsium arvense 2 2002 @ CR Point - 125899.62| - 5143020 0,01 ~0.01] . 0.0001f
Cirsium aryense 2 " 2002 CR - Point 323910.87] - - 51435718 - 50 15 750,
Cirsiumi arvense 2 2002 . CR Polygon 325010.98] 514300245 o ) - 158:731 1999.94
Cirgium arvense -~ 2 2002 CR Polygon -326774.49]  5148808.8] : - 224 .48 3999.89
| Clrsiurn yulgare 3. 2002 ALE Point 305187.18 5140530 0.01 0.014 ] 0.0001
Cirsiuvm vulgare .3 2002 ALE Point 311821.56 5140711 0.01 0.01] . 0.0001
Convolyulus :irve’nﬁs 3 ~ 2003 . ALE ‘Point 291593 5159401 1 1 1
- |Convolvulus arvensis | - 3 2003 _ALE . Polnt 292006 5159451 1 1 1
Convolvulus arvensis 3 2003 .. ~ALE Point - 303281 5142690} j J o 1 10 10
Convolvilus arvensis 3. 2002 . MR Line’ 286189981 .5161700.98] 286179.73] .5161088.03 613.46 5 3067.31
Cbﬁ_voh"ulusﬁarvéniis S 3. 2003 | MR Point - - 286314] 5161844 o 1 0.02 0.02
Convolvulus arvensis. 1. 3. 1. 2003 .- | MR . Point .. | 286502] . 5162006 0.1] - 0.02 : - 0,0020
© -3 2002 - MR 286537.56 - 13825 “138951.77)

L)



' Species

Mgmt.

- Coordinates

S _Year QOccurrence Coordinates Dimenstons _
| Weed Name Priority | Recorded | - Unit _tyoe E - N E N Length (m) | Width (m) | Perimetér | Area(m2)
Convolvulus arverisis. 3 2003 ALE Poing 286730 5160779 : 2 2 ) 4
1Convoivulus arvensis 3 2003 MR Point 287030 '5162653 19 10 100
Convolvulus arvensis 3 2003 MR Polygon 287318 . 5162675 . . 1207.4 25056
Convolvilus arvensis - 3 - 2003 " MR __Point 287862 5162984 1 5 - 35
Convolvulus rvensis 3 2003 MR __Polygon 287870.5 5163214 ) : 292.26 4800
Convolvulus arvensiz 3 2003 MR, Point - 287894 5162748 6 5 30
Convolvulus arvensis 3 2003 MR Polyzon 287946 5163140 . . 140 1000
Convolvulus arvensis -3 2003 MR Point 287963 5162774 s . 90! 10 ) $00
Convelvulus arvensis 3 2002 MR Line 288980.75 5167582 289734,691 5167737.99 308.23 5 4041.17
Convolvulus arvensis 3 2002 MR- - Ling 239702@1 ~ 5167852.01 289734.69] 516773799 - 116.9 5 584.52
Convolvalug arvensis 3 2002 MR, Line 289734.69¢ . 5167737.99, 289976.7] 5167877.86 286.75 5 1433.79
Convolvulus arvensis 3 2002 MR Line 289734.691 5167737.99 289737.64] 5167700.88 37.29 5| 186.46,
Convalyulus arvensis 3 2002 MR -Line 200269.37] 51624987} - 290267.03} . 5162463.3 3548 -5 177.4
Convolvuliis arvensis 3 2002 MR Point . 290274.81 5162567.5 ] ) . i5 25|. 375
Convolvulus.arvensis - 3. 2002 MR Polygon 290421.54] - 5162281 ‘ 1603.54] - 143751.78
Conyolvulus arvensis 3 2002 ALE - Polygon 291412.78| 5146300.44 I ] B ~ 466.74]° 10053.65
Convolvilus arvensis 3 2002 ALE -Line - 291709.31 - 5146768 291383.921 514704009 302,35 3 ‘ ) 907.07| -
Convolvulus arvensis 3 2003 ALE Point 303281} . 5142690 . . ) 1 1 1)
Convolvulug arvensis 3 2002 SM ~ Line 306265.93] - 5176083.97 306208.251 5175981.03 118 S 4] 472
Convaolvulus arvensis 3 2002 CR Point 325852.06 5142932 - ‘ 0.01 0.01] . 0.0001
Convolvulug-arvensis 3 2002 CR Point 326499.06 5150960 15 - 10]- 150
_ [Convolvulus arvensis 3 2002 CR. Poiat 326636.28] 5148977 6 6] - .36
Ele'agg'u's"anggstifdiia 2 2002 W Polygon 319517.31] 5169838.15 . A 4150094  2322936.6].
Eleagnus angustifolia 2 2002 W. Polygon . 319608.15] 5169923.38 176.03] -2035.54
EBleagnus angustifolia 2 2002 W - Polygon_~ 319632.5] 517022692 256,84 4277.12
| Eleagnus angustifolia 2z . 2002 W Polygon 319669.63] 5169952.46 103,56 678.67
Eleagnus angustifolia 2 2002 W ‘Polygon 319759.39] - 5170257.2 331.37 7279.i%
Eleagrius Emgu_st_ifo]ia 2 2002 ‘W ‘Polygon 311984R:85] 5 7004_9.96 , 25182 2340.38
Eleagnus dﬁguéﬁfolia 2 2002 W Polygon | 319857.3] 517017L:19] -~ il - 211.86 '2476.23
Eleagnus angustifolia 2 2002 W, Polygon - 318970.13] "5170151.54 133.88] 1028.59¢
Gypsopitiia panleulata 1 2002 ALE Point - 30435775 5143288 - f 0.01 0.01 - " 30001
Kachiz scoparid- 3 2002 MR .Lﬂe 286183 58} - 5160905.7] . 286182.63] . 51613237 420.7 3l 2103.52
Kochia scoparia - 3 © 2002 MR Polygon 287479.51]  5166645.15] R 1 258306 148146.41
K.ochia scoparia - 3 - 2002 ALE " Line 308685.29( 5138359.95 310854.28 5138264 2171.55 - ' : 10857.78
Kockia scoparia 3 2002 ALE - Point . 311952.71| 5138069.24 ] . (.01 0.0 . 0.0001
_Igoﬁ:h'lé scoparia 3 2002 W Polygon '319331.88} 5171234.21 : 32907 ~ 8193.51
-1Xochia scopsria 3 - 2002 - W Polygon 320051.95] '5170665.06 190.35 72778
Kochia scoparia 3 2003 - W Point - 3aa7TRl o 5157136 160 3 NEE 300
Kochia scoparia 3 2003 W Point - 324772 - 5157136 100 3 S 300 -
Lepidium lat fo[i’\.}ln 3 2002 MR Line 286179711 5161086.72 286180.6] 5161159.24 72.52 5 : 362.62
Lepidiun latifolium 3 2003 ALE & MR, _Line 286180f 5161110.67{ . 291711.14{ 5159323.02 6416.121° 20 : 128322.55
Lepidium latifolium 3 2003 MR Polygon 287079 5162713 ) ' . 1233 - 2340
Lepidium latifolium 3 2003 _MR Polygon 288172.25).  5162562,52 ) 1378.2 48205
Lepidium tatifoliom 3 2002 MR Polygon 200286.46] 5162508.07 <] - 611.86 1484933
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] } ] ] j ) j ; 3 j [ } i j j
Species Year Mgmt. Occurrence Coordiaates Coordinates Dimensions -
Weed Name Priority | Recorded Unlt * type E N E - N Length (m) Width (m) | Perlmeter |- Ares (m2)
Lepidium latifoliom 3 2003 MR Polygon 200426.98t  5162808.01 157.29 1964,77
Lepidium latifolium 3 2002 . ALE Polygon 292486.64]- 5159039.86 . |- 468828 627552,7
Lepidium latifolium 3 2002 ALE Polygon 205510.29] - 5152789.74] : 3566.87 401889.51
Lepidium latifolium 3 2002 SM Point. 30567081 5176723.5 5 5 25
Lepidium latifolium 3 2002 w Point 311187.531  5180109.5 15 ) 73]
Lepidium latifolium 3 2002 W Point 311278.78 5181935 1 1 1
_{Lepidium latifolium 3 2002 W Point 314418.68 5179650 0.01 6.011 - 0,0001
{Lenidiuvm latifolium 3 2002 - W Point 314728.87 5179120 30 © 30 900
" |Linaria dalmatica 1 2002 w Point 314782.18 5176895 0.01 0.01) 0001
Linaria dalmatica -1 . 2002 hbia River i Polnt .325732.24|  5140053,19 0.01 0,01 10,0001}
Lythrum salicaria 3 2002 | "W Point 316275, 18] 51713625 35 4 100
- |Lythrum salicatia 3 2002 SM- Point . 290918.84 3169256 . ‘ 30 30 -900] . .
Lythrum salicaria 3 2002 CR Line . 286425.72] 5167694.73| ~ 286781.45] 5167734.33 361.68 20 .7233.77
Myriophyllum spicatum 3 2002 CR . Polygon 317286.98] 5163618.37 _ 128418 63673.06
Myriophyllum spicatum 3 2002 CR - Polygon 326261.15]  51479R7.57 926.84 30049.2
Onopordum acanthinm| 1 - 2002 ALE Point 311483.09 5141855.5 .10 10 100
Onopordum acanthivm| 1 2002 - ALE - Point 311800.37 5140691 0.01 .01 0.0001
Phragmites australis . | - 3 2002 VB ‘Polnt . 290673.78 5169210.5 0.01 0.01 - 00001
Phragmites australis 3 2002 SM Point  250918.28 5169256.5 10 10 100
Phragmites australis ~ 3 2003 CR Line . | - 302100 5171441 302321 5171640 207.39 30 892175
Phragmites australis -3 2003 SM Polygon 1 299797.16| 5175278.68 { ) : 315.17 6984.67
Phragmites australis - 3 2003 “SM Polyzon |- 300392.17] 5175507.08| 970.86 55053,74
Phragmites australis - 2003 SM Polygon 301009.89] 5174905.85 21529 3323.01
Phragmites australis 3 2003 SM Polygon 301627.9] 5174353.98 2381.19 595783
Phrapgm jtes ausiratis -3 . 2003 SM. - Polypon 301849.82] 517414226 243.09 4175.07
|Phragmités avstralis 3 2003 - 8M - Polygon 1 302003.08] 35173274.86 439.86 14279.58
Phragmites australis [ 3 2003 - BM - _Polygon = | +303404.63)] 5171742.74 447.18 10128.54
- |Phragmites australis, | . 3. | - 2003 "SM__ | Polygon . | 302981.97] . 5173173.43] 3172.54]  252510.1
8ecale cereale 3 . 2003 ALE Polygon -} 200851.84] 5147048.49 3471.54 486(059.58
Secale cereale .3 2003 ALE Polygon - 20126457  5146166,71 A : 7564.88 1422819.9|
:18ecale cereale -3 2003 W -Line {0 32eaTl - 5159744 321627 51599191 667.35 25 . _ 16683.84
- |Sphaerophysa salsula -3 2002, - ALE. "~ Polygen | 291125.92! 5148937.86) : o : 350.04 9452.23
- |Sphagrophysa salsula .3 2002 ALE . Point © 293024.46] 5153813 50 R ) S 3s0]
" |Sphaerophysa salsula 3 2002 ALE : Point 293030.27 5153783 0.01 0.61 0.0001
- {Spheerophysa salsula. 31 2002 W Point 318757621 - 5170301.5] - - 30 15 450
‘t8phaerophysa salsula - .3 2002 . W ‘Point 318909.84 5170332 15 10 . 150
;.| Sphaerophysa salsula 3 2002 . W Point ;| 31%909.9 = 5170262.5 0.01 0.01 0,0001
" |Sphiasrophysa salsita T3 2002 | W CPoint .| 318999.59 3160995 0.01 0.01 ~-0.0001
" " |Sphaerophysa. salsula -3 2002. | - W * -Point ‘ 319014 5170118.5 0.01 0.01 R 0.0001
Sphaerophysy salsula ‘3 2002 - W 4'_1’_'glygon --'.319'829':'_2_2 5170687.49 2344.44 98312.09
- |Sphacrophysa salsula |- 3 2002 W " Polygon | 32063104} . 5168823.58 031,32 412992
= JTamarix sp.. .1 2002 MR s Point- " 28D669:.87| 51677435 1 -1 - 1.0008
“[Tamarbx sp. 1 2002 | SM Polygon | 305675.68] - 5176711.92 : 250.97). . 4999.87
Tamarix sp. 1 L2002 ~CR Point - Coordinates not available 0.3 0.1 S 0,01



Species

Yeér

Coordinates

o Mgmt. Oceurrence Coordinates . Dimensions T
Weed Name Priority | Recorded Unit __type E N - "R N - Lenpth (m) | Width (m) | Perimeter | Areafm2) |
Tamarix sp. i 2002 SM . Palygon 298086,48| " 5174560.67 o ] 2269.59} 81508.82

- {Tamarix 5p. 1 - 2002 SM. Polygon 299758.051  5174444.23  4058.86) 63135401

" jTamarix.sp... . 1 2002 SM Polygon 1301045.923 . 5172069.62 198882 222313.91(
Targarix sp, . L1 2002 SM Polygon 302808.08] . 5174131.51 6074.17] - 615643.79|
Tatharix sp. 1 2002 _BM Polygon | . 303168.31] 5173369.7 3143.64 647243.1%

" {Tamarix sp. _ i 2002 - W& CR Polyoon 312276.92] . 5175127.56 5625181 " 603742.02} -
Tamarix sp. 1: . 2002 W & CR Polygon -312826.96{ - 5171971.93 2259.01 75682.17
Tamarix sp. i 2002 W Polygon 113973,18] - 5175874.39 5430.1] . 1564395.41

- {Tamarix sp. 1 2002 W&C Polygon 314997.96| 5170218.25 - 4531.7 671481.54] °
‘Tarnarix sp. 1 L2002 . W Point 316477.46 5171408/ ' ©05] 0.5 ' 0.25

" i Tamarix sp. 1 2002 W Point 31900118 5170203(: 0.5]: 0.5 _0.25

_ [Tamarix sp. 1 2002 W Point - 319969.4 5170664 0.01 0.01} ° 0.0001

- {Tamarix sp. 1 2002 - W - Point 320164.68| . 5168868.5 3 -3 -9

. | Tamatix sp. 1. 2002 L W 1 - Point 320196.43 5168856 5 4 20

 |Tamarixsp. ~ . .. 1. 2002 W ‘Point | 320247.68 - 5168928 15 15 R - 225
Tamarix sp.. .- . . 1 - 2002 W Polygon ~ . | - 322037.1F 516052048 : N 1092.04].:  76807.94%
Tamarix sp. - - 1. 2002 - CR Point - | - 326838.93] 51493255 0.01 0.01] : ' 0.0001
Tribulus terrestrls 1 2002 W _Point 314608|  5179210.5§ 30 30 900)-
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APPENDTX F. Invasive Plant ‘Species Operating Plén, 2003—2004

Thig appendix provides a summary of priority species and ireatment sites as recornmended in the invasive species mzinagernent plan,
along with general recommendations for treatment methods and time of year to apply treatments. Ideally, treatment options should
be selected based on infestation size, phenological development of the target species, and other seasonal and site-specific factors.
See Species Profiles [Section IV] for more extended d1scussmns on {reatment optmns and recomendahons for each spemes

All coordinates are in- UTM datum NADZ’I'

PRIORITY 1 SPECIES
camelthorn s - Alhagi maurorum (Alhagi pseudalhagi)
Unit |Location East . North  Control measures
Wahlike | dog trial area 314692 15179230  Picloram cut-stem method
- S ' ' - ; o (spring and fall)
- diffuse knapweed. | o S - Centaurea diffisa
~ Unit : Location East North  |Control measures
McGee-Riverlands Untanum Ridge, BPA access rd. 286832 5165444 |Maintairn/ enhance biocontrol
McGee-Riverlands  |Umtanum Ridge, BPA access rd. . 286740 "5165240 - |(knapweed flower weevil
McGee-Riverlands - |Umtanum Ridge, BPA accessrd. © 286157 25164070  |Larinus minutus). -
McGee-Riverlands.  {Umtanum Ridge, Umtanum Ridge Rd 285971 . 5165479  [Glyphosate (spnng and fall;
" McGee-Riverlands * Umtanum Ridge, Umtanum Ridge Rd 286456 5165469 |Fig, F1).
. MeGee-Riverlands MecGee Ranch, near vinyards . -286473 *5161941 {Small mfestatmns may be hand-
~ McGee-Riverlands [Upper Cold Creek, Cold Creek creekbed 286268 | ‘5161073 [pulled. Avoid sap contact w/
ALE *|Uppér Cold Creek, Cold Creek creekbed 5159575 open wounds.

ALE " |1200 Ft. Rd. and other roads throughoyt

291304




yellow starthxstle.

" PRIORITY 1 SPECIES

. . East

North

Centaurea solstitialis

Unit Location Control measures
Saddle M. “T* road north of SR 24. 306869 5180014 |[Clopyralid applied at rogette
Saddle Mt. {“T” road north of SR 25 306874 5179608 - |stage.or early bolt (late winter,
Saddle Mt. - “T” road north of SR 26 307041 .- 5180002 . sprmg) o
" Wahluke White Bluffs - a 318954 5162859 |Small infestations may be hand— '
Wahluke ‘White Bluffs 318984. 5162972 . {pulled prior to seed set, Avoid
Wahluke * White Bluffs 319068 | 5162998 |sap contact w/ open wounds.
Wahluke - |White Bluffs . I 320412 | 5162344 - | - :
Wahluke Crest of White Bluffs, just NW of wooden 318428, 5163896
' ; . ltransmision line. W/ White Bluffs bladderpod N .
Wahluke . [White Bluffs ~ o . 318482 5163896
Wahluke ~ - White Bluffs. . © 318494 5163816 . |-
Wahluke . ‘White Bluffs .- . 318497 | 5163780 | .
Wahluke ' Ringold — White Bluffs Rd. 321327 5160134
Wahluke Ringold — White Bluffs Rd. 318157 5162551 .
Wahluke Ringold ~ White Bluffs Rd. 318306 5162485
Wahluke Ringold — White Bluffs Rd. 318890. | 5161815
‘Wahtuke Ringold ~ White Bluffs Rd. : 318434 5162481
* Wahluke Flats above White Bluffs, along or in v1c1n1ty of "319479 5162424 1
S ‘|wooden transmission line _ ' N
Wahluke Flats above White Bluffs, along or in v1cm1ty of 319566 5164951
o wooden transmission line L '
Wahluke Flats above White Bluffs, along or in V1c1mty of | 319645 5165048
_ C wooden transmission line S -
Wahluke Flats above White Bluffs, along orin vxclmty of |. 319928 5165456
: - {wooden transm:lssaon line .
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PRIORITY 1 SPECIES
rush skeletonweed. : : S - . Chondrilla juncea
Unit Location = . » East North - |Contrel measures
ALE ) Snively Basin, Upper Snively Basin Rd. ‘ 289998 - 5145983  |Picloram or clopyralid apphed
ALE . Iowa Flats : - 310004 5138331 . |at rosette to early bolt stage -
ALE : IowaFlats . ‘ o 310178 | - 5138690 . [(fall through spring; Fig. F1).
ALE Lower Slopes | . 300221 . 5146550 ¢ | : S
ALE . Lower Slopes = : 300243 | 5148084
ALE Lower Slopes | o © ] 300210 | 5148164
ALE . .|[Lower Slopes . - e 300467 | 5148505 :
ALE " - |Lower Slopes ' - . 300547 | 5148443 |
ALE . Lower Slopes - ' ' 301102 5144613
ALE Lower Slopes - . | 301092 | 5144598 .
ALE . , Lower Slopes _ S 301069 | 5144614 '
ALE Lower Slopes o 301110. | 5144627 .
Wahlike : ~ |[Ringold, bluffs aboveroad. ©oo | 326877 | 5148980 °
Wahluke ~ [Near'Parking Lot #3 .| 318162 | 5162566 -
Wahluke . Along Ringold-White Bluffs Rd. : 317575 | - 5163279 °
‘Wahluke' Along Ringold-White Bluffs Rd. ' - 320356 5160980 -
Wahluke ' White Bluffs south of wooden transmission line 315318 5171925 -
Wahluke ' Flats above White Bluffs in vicinity of wooden 319927 5165453
o ' transrhission line : o U
River Corridor Island # 12: south end of island ! 326382 "5150684 °
River Corridor - - Island # 12: south end of island : 326504 |. 5150956 :
. Columbia River Islands |Island # 14 (Wooded Island): southend 1 325908 5142942
Columbia River Islands |Island # 14 (Wooded Island): ctr. of island - ° 325961 5143739
Columbia River Islands [Island # 14 (Wooded Island); ctr. of island ' 325964 : 5143869 -



PRIORITY 1 SPECIES

baby’s breath.

Gypsophz‘la paniculata

Unit - |Location | East |  North = |Control measures
ALE S Gate 111 Rd. 304358 | 5143288 |Sever crown at 12" depth or
: - } - ' . |deéper. Picloram via cut-stem
K method if manual methods fail.
" dalmatian toadflax. S : Linaria dalmatica
Unit P ‘.{_Loca,tion-_ . , East , - North IControl measures
Wahluke - {White Bluffs Rd. 314782 5176895 |Clopyralid + 2,4-D (Curtail). -
Columbia River Islands ({Johnson Island l 325732 . 5140053  |Small infestations may be hand-
: S P R ' pulled prior to seed set. :
* Scotch: thistle. . S -~ . ¢ Onopordum acanthium
Unit - |Location - |  East | North ° |Control measures
~ALE" = - |Lower Cold Creek - - 311800 5140691. |Sever root manually below crown.
ALE Gate 109 quarry I 311483 I 5141855. L
saltcedar. : : _ : Tamarix ramosissima, T. parviflora
SUnit -~ |Location : .| ‘Bast | North . [Control measures 3
McGee-Riverlands China Bar area 289678 5167784 {Triclopyr or glyphosate for -
River Corridor Homestead Island _ unknown mnknown {cut-stem treatments. .
Saddle Mt. ' Borxjdw pits, Wahluke ferry rd. 305676 _51:76'7122 Imazapyr + glyphosate foliar:
' : s " |spray, for small individuals. -
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PRIORITY 1 SPECIES

puncture vine, . o , ' . Tribulus terrestris

Unit [Location : ‘ ' 5 ' East | - North ' [Controlmeasures . _
Wahluke dog trial area ' , -1 314608 . | 5179210 |Glyphosate or manual methods.
Watluke Ringold-White Bluffs Rd. S Hinates not available \ -

ALE 1200 Ft. Rd. . _ * [Hinates not available

PRIORITY 2 SPECIES -

Russian knapweed B - o g - Acroptilon repens (Centaurea repens) -
Unit ' |Location - , : East North  |Control measures
McGee-Riverlands Umtanum Ridge ' o 287367 5165422  |Picloram (spring), or clopyralid
‘MeGee-Riverlands {Umitanum Ridge Do | 286772 | 5165279 |(spring and fall; Fig. F1)-
MeGee-Riverlands McGee Ranch (west) L 286612 5161819 - |Small infestations may be
McGee-Riverlands McGee Ranch (west) 287881 | 5162729 |covered with light-impermeable
ALE - Rattlesnake Mt., Wooden Powerline Rd. | 303884 | 5140517 |landscape fabric for 2-3 years
ALE |Benson Spring _ 295865 5147223 : o

CALE Gate 118 Rd. | 202639 1| 5153468



PRIORITY 2 SPECIES

whitetop , : - Cardaria draba
Unit . Location East North Control measures
ALE Jet. of 117 & 1200' Rds. - 296188 5148679 |Metsulfuron (spring and fall),
ALE . Gate 120 Rd. : . 292006 5159451  |Integrate herbicide treatment
“ALE . Bobcat Rd. 60m up road from its _]unctlon W/ the | . 296766 | 5147694 |with mowing. Carefully controlled
1200°'Rd.. : . grazing by goats or :
ALE |Knob on-hillside 50m W of. 1200'Rd. - 297278 5147482. |sheep will help reduce large
ALE Spring in small canyon SE of Bobeat Canyon 297324 5147256  |colonies. ‘ '
- ALE. Mouth'of spring canyon SE of Bobcat Canyon 297389 5147380 |
ALE . Seep in small canyon W of 1200' Rd. between 297694 5147087
spring canyon & Doke Spring. - o
ALE. | Doke Sprmg, near its mouth, west of the 1200’ Rd.] 298135 5146272 -
ALE. Doke S_pri_ng, near its mouth, west of the 1200° Rd,| 298110 5146234
ALE Dole Spring, up canyon from the previous 2 sites. | 298014 5146215
ALE- ~ |Benson Spring 295865 5147223
ALE- Gate 111 Rd. 303856 | 5142935
ALE. Gate 111 Rd. 304419 | 5143307,
. ALE. Gate 111 Rd. 305203 5143041 |
- ALE- Gate. 106 Rd. 308420 5138432
ALE Gate 106 Rd. 311366 5138416
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|Borrow pit

5169175

i - J ) i 3 i i e i i g i

- PRIORITY 2 SPECIES
Canpada thistle . L Canada thistle
Unit Location ~ East North  |Control measures : -

CALE Rattlesnake Mt. summit ridge . - 299929 5141563 |Clopyralid plus 2,4-D amine
ALE Bobcat Rd. near western boundary - 294641 5144489  {(Curtail): spring or late spring.
ALE Rattlesnake Mt., mid-slopes 300353 5143832  |Covering with well-secured -
ALE Bobceat Canyon . - 295865 5147223  |black landscape fabric for 3-5
ALE |Spring in small canyon SE of Bobeat Canyon - 297311 | 5147212  |years is recommended for trial

" ALE Seep in-small canyon W of 1200' Rd. between 297694 5147087 |onremote mfestaﬁons such as on

o |spring canyon & Dokes Spring. ' S the upper Bobcat Road |

" Vernita Botrow pit 290674 5169211 |and the Ratflesnake Mountain

" Vernita 290746

mid-slopes infestation,



PRIORITY 3 SPECIES

kochia S : o * Bassia (= Kochia) scoparia
© Unit * [Location | - EBast |- North -|Control measures.

All units -{Along roadsides BN §Treat as part of integrated

R t : l roadside maintenance.

field bindweed. A : L Convolvulus arvenszs

Unit . |Lecatien | East | North' [Control measures.

‘ALE - 11200 Ft, Rd. 303281 [ 5142690 |Dicamba (mid-late.spring,

ALE Gate 120 Rd. 1292006 ‘| . 5159451 |summer; Fig. F1). -

‘ALE CoId Creek creekbed, No. of Gate 120 Rd 291593 |- 5159401 | - '

‘purple loosestrife. . L Lythrum salicaria

Unit |Locatmn . | East . | © North |Control measures -

Saddle Mt. Borrow pit east of Vermita Bndge ' 290919 | 5169256 ‘|Glyphosate or hand-pulling for

Saddle Mt. ' |WB10 Wasteway . 316275 ‘ 5171362  {smell infestations. Biocontrols. -

' \ ~ |effective on larger colonies.

| N S| pooozy LTy o) 000 JED R SN R SN R VU H S N S



PRIORITY 3 SPECIES
common reed. , : _ - . Phragmites australis
S Unit - |Location: c S | East | ' North [Control measures
. Vemita Bridge - |Borrow pit west of Vernita Bridge, - 290674 | 5169210 - (Cut-stem treatment w/
Saddle Mt. - Borrow pit east of Vernita Bridge .~ = . 290918 5169257 - |glyphosate (Rodeo) for smaller
River Corridor North shore, Columbia River. Adjacent to Saddle | 302100 5171441 linfestations, Annual mowing for
: Mt. NWR B o A R river shore inféstation.
- swainsonpea _ : Sphaerophysa salsula
Unit Location - I T | _ East .| . North |Control measures
ALE - Rattlesnake Spring e 293024 -5153813 |2,4-D-
ALE - Rattlesnake Spring - ‘ 293030 ’ :5153783
., 3148937

. ALE Lower Snively Spring. 291125



[ marcH [ aprm | MAY i JUNE | JULY [ AUGUST | _SEPTEMBER | OCTOBER.| NOVEMBER | DECEMBER |

1 Russian knapweed ] ' ) i [ Russian knapweed ]
' r keehia - L | .
| . .diff\i_se knapweed - | - : ) : ;" ] diffuse k;lapweed | |
|. . vellow starthistle | . o 1 yellow starthistle ]

rush skeletonweed rush skeletonweed :_

I —

| o [ Gmmwiie ]
T | S |
i -_ . Russian c_liv.e : i . ]
| baby's breath | .
| perennial peppérwee'd |
| I T daimatian foadliax _ — |
S I o ;‘ ; . perpleloﬁsestrl.t'e L — ' ) — | : R
_ ', e cemeion reed - ] _ . RS
| - I Scotech thiste . | ‘ . _‘- . :
| - punctureg'fine. . . —= — g
| _ L T sa}tc_eﬁm—r (foliar applice'_tio!_l)_ - . . ; ] -‘.7,. B sal_te_edgr {ent-stump mem.;d) |

Fig. F1. Approxlmate treaiment windows for apphcatmn of chemz.cal herbicides to selected target invasive pIant specles Actual treatment wmdow will
depend upon weather, phenology, and the specific control methods used Consult Specles Profiles in the weed management plan (Section IV) or the -
following references for more complete details:



Russian k_nai:wéed {Acroptilon repens)
kochta (bassia scopiria)

whitetop (Cardaraia draba)

diffese knapweed (Centaurea diffitsa)
yellow starthistle (Centaurea solstitialis ) .
rush ske!etolm-veed (Chondrilla jun'ce-a)
Canada thistle (Cirsitm arvense))

field bindweed (Convolvulus c;irver;sis)
Russian olive (Eleagmlts angustifolia)

baby's bresth (Gypsephila paniculata)

perennial pepperweed (Lepidium lntifolinm ) ]

dalmatian‘ tda_iiﬂax (Linaria dalmatic#) )
purple loosestrife (Lythrum salicaria)
commion reed (Phragmites australis)
Scotch thistle (Onopordum acanthium )
pum:turex;ine {Tribulus terrestris)

sattcedar ‘(Tm;iarix spp.)

William et al. 2002, Carpenter athd Murray 1998z

Whitson et al. 1996, D. Wilderman pers. cornm.

Wiliarn et a1, 2002, Lyons 1998a -

Roche end Roche 1998, Duncan i994, Carpenter and Munay‘ll?%h.
William et al. 2002, DiTomaso 2001

William et al. 2002, K. Roos pgré. comm

Williams et al. 2002, Nuzzp 1997 .

William et al. 2002, Lyons 1998b

Tu 2003

_personal observations

Young et al. 1998

b. Wilderman pers. cormm,
William et al. 2002, Benefield 1999
Martin 2001a

Williamm et al. 2002, Beck 19992, -
R. Leonard pers. comm, B

Carpenter 1999, Sudbrock 1993
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