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AMENDED WILLAMETTE VALLEY NATIVE PRAIRIE
HABITAT PROGRAMMATIC SAFE HARBOR AGREEMENT
FOR THE FENDER’S BLUE BUTTERFLY

1. INTRODUCTION

When the U.S. Fish and Wildlife Service (Service) listed the Fender’s blue butterfly (Icaricia
icarioides fenderi) as endangered and Kincaid’s lupine (Lupinus sulphureus ssp. kincaidii) as
threatened in 2000 (USFWS 2000), Washington County was not listed as part of the range of
either species because no previous populations had been identified in this County. In 2011
however, a population of Fender’s blue butterfly and Kincaid’s lupine was discovered on the
north side of Henry Hagg Lake, in Washington County, Oregon. The purpose of this amendment
is to: 1) add Washington County into this programmatic Safe Harbor Agreement (Agreement)
due to the discovery of this site; 2) provide for possible new sites that may be discovered or may
recolonize in the future in Washington County; and 3) to extend this Agreement for an additional
11 years.

The purpose of the original 2008 Agreement is to encourage non-Federal landowners to
undertake proactive conservation and restoration actions designed to benefit the Fender’s blue
butterfly, Kincaid’s lupine, and other native prairie species in Benton, Lane, Linn, Marion, Polk,
and Yamhill Counties of Oregon. The programmatic nature of the Agreement provides eligible
landowners with a streamlined process for obtaining assurances that certain actions taken to
benefit the Fender’s blue butterfly will not result in additional regulatory obligations under the
Endangered Species Act of 1973, as amended (ESA) (16 U.S.C. 1531 et seq.).

This Agreement is administered and implemented by the Service’s Oregon Fish and Wildlife
Office (OFWO) and Willamette Valley National Wildlife Refuge Complex (WV Refuge
Complex). The OFWO serves as the “Permittee,” and may enroll eligible and interested non-
Federal landowners (Cooperators) through Certificates of Inclusion under this Agreement (see
template in Appendix 1). Any Certificate of Inclusion may include roles and responsibilities to
be carried out by additional signatory partners. The Service’s WV Refuge Complex will also
seek to develop and administer Certificates of Inclusion where they are involved in activities on
the Cooperator’s enrolled lands as a project partner. Although the OFWO is the designated
Permittee, the WV Refuge Complex as a signatory to the Agreement will work jointly with the
OFWO in all aspects of this Agreement. Collectively, the Permittee, Cooperators, and any other
signatories to the Agreement or Certificates of Inclusion are hereafter called the “Parties.” This
Agreement follows the Service’s Safe Harbor Agreement policy (64 FR 32717) and regulations
(64 FR 32706), both of which implement section 10(a)(1)(A) of the ESA.

2. BACKGROUND

The Willamette Valley ecoregion of Oregon includes the Willamette Valley and adjacent
foothills, bounded on the west by the Coast Range and on the east by the Cascade Range, with



dimensions up to 60 km (40 miles) wide and 200 km (120 miles) long (Defenders of Wildlife
1998, Pacific Northwest Ecosystem Research Consortium 2002). It is estimated that just over 1
million acres of historical native grasslands existed in the Willamette Valley prior to 1850. Open
prairie conditions were maintained in large part due to burning by the Kalapooya Indians for
food production that effectively reduced the establishment of woody vegetation.

Fender’s blue butterfly and Kincaid’s lupine were once distributed throughout much of the
historical native prairie, primarily in uplands. However, over the last century and a half,
approximately 99 percent of the known habitat area for these species has been lost due to fire
suppression, invasive species encroachment, and land conversion to agricultural and urban uses.
Current estimates of the remaining native upland prairie in this area are less than 400 ha (988
acres) (Fish and Wildlife Service 2000), making western Oregon upland prairie one of the most
endangered ecosystems in the United States (Noss et al. 1995). Remnant habitats remain
threatened by all of the same factors. For instance, urbanization is expected to continue in the
Willamette Valley in order to accommodate a population that is projected to nearly double from
the current count of over 2 million people (approximately 70 percent of the total Oregon
population) by the year 2050 (Oregon Department of Fish and Wildlife 2006, p. 235; Hulse et al.
2002, p. 107).

In addition to the direct consequences of native prairie habitat loss and degradation, the
fragmentation of remnant habitats has resulted in small, isolated populations of both Fender’s
blue butterfly and Kincaid’s lupine, leading to additional threats associated with demographic
and genetic factors such as inbreeding depression (Fish and Wildlife Service 2000). As of the
time of its listing in 2000, the Fender’s blue butterfly was known to occupy only 32 sites across
165 ha (408 acres), and Kincaid’s lupine was known to occupy 54 known sites across 150 ha
(370 acres). These species are closely associated; of the 32 sites found to support Fender’s blue
butterfly, Kincaid’s lupine has been documented co-occurring as a larval host plant at 27 of them
(Fish and Wildlife Service 2000).

Most of the remaining populations of Fender’s blue butterfly and Kincaid’s lupine are on private
lands, threatened by further habitat loss, invasion by non-native and woody plants, and the
elimination of fire as a disturbance regime that was historically used to maintain native prairie
habitat (Wilson et al. 2003). Habitats containing those features that are essential to the
conservation of the known core populations have been identified, leading to the designation of
1,218 ha (3,009.7 acres) as critical habitat for the Fender’s blue butterfly, and 236.5 ha (584.6
acres) for Kincaid’s lupine in 2006. The majority of this designated acreage is on private lands
(66 percent), with the rest being Federal (33 percent) and State and county/city (1 percent) (Fish
and Wildlife Service 2006).

The Willamette Valley ecoregion has the lowest percentage of land specifically managed for
biodiversity conservation in Oregon (Defenders of Wildlife 1998), with just over 1 percent of its
land and water dedicated to conservation purposes (Macdonald 2000). About 96 percent of the
Willamette Valley ecoregion is in private ownership (Oregon Department of Fish and Wildlife
2006). The conservation and recovery of Fender’s blue butterfly, Kincaid’s lupine, and the suite
of native species associated with them will rely, in large part, on the voluntary actions of many



non-Federal landowners to conserve, enhance, restore, reconnect and actively manage native
prairie habitats that support these species (Fish and Wildlife Service 2010).

3. PURPOSE AND NEED FOR THE AGREEMENT

The primary objective of this Agreement is to encourage actions designed to benefit the
federally-listed Fender’s blue butterfly and associated species by addressing landowner concerns
about their ESA-related regulatory obligations if they engage in conservation and restoration
activities that improve conditions for the butterfly on their property. In return for their voluntary
conservation efforts, non-federal landowners (Cooperators) can receive assurances that allow
them to return their enrolled property to the original baseline conditions for the butterfly. Under
this Agreement, permit coverage can be extended to Cooperators for specified future activities
that may otherwise be subject to ESA take prohibitions so that those landowners will not be
subject to new regulatory restrictions if beneficial activities successfully attract Fender’s blue
butterflies or benefit an existing population on their lands.

The Service has been actively working to implement restoration projects with landowners
throughout the Willamette Valley for many years. Although many landowners have voluntarily
restored habitat on their property, the ability for the Service to provide regulatory assurances for
actions that benefit listed species is expected to increase landowner participation. To that end,
this Agreement is intended to continue to provide a streamlined approach for addressing
landowner concerns related to the ESA that will further encourage ongoing habitat restoration
efforts, and provide for new opportunities. Without this cooperative effort, it is assumed that
many of the enrolled lands would not be used to contribute to the conservation and recovery of
the Fender’s blue butterfly and other at-risk species in the foreseeable future.

4. COVERED SPECIES

This Agreement covers the Fender’s blue butterfly, a federally-listed endangered species,
hereafter referred to as the “covered species” or “butterfly.” The Fender’s blue butterfly is
closely associated with the federally-listed threatened Kincaid’s lupine, which is a larval host
plant for the butterfly. Activities are encouraged to benefit both species under this Agreement.
However, Kincaid’s lupine is not a “covered species” in this Agreement.

5. DESCRIPTION OF LANDS ELIGIBLE FOR ENROLLMENT

The geographical area covered by this Agreement includes the range of the Fender’s blue
butterfly, which occurs on prairie habitat within the Willamette Valley in Benton, Lane, Linn,
Polk, Washington, and Yamhill Counties of Oregon (see map in Appendix 2) We are also
including Marion County, because it is possible that Fender’s blue butterfly may be discovered
or may recolonize sites there in the future. Properties that are eligible for enrollment are non-
Federal lands where the butterfly occurs or could occur through colonization, translocation, or
reintroduction. Eligible properties typically include pastures, hayland, cropland, vineyards,
nurseries, Christmas tree farms, woodlands, and urban and rural areas managed as open spaces or
left as remnant prairies.



Suitable or potential habitat will be evaluated by the Service based on available site information
and field visits, and will be used to prepare or approve site-specific plans for any lands to be
enrolled. Site-specific plans may be the same as those developed for a Partners for Fish and
Wildlife project, an Oregon Department of Fish and Wildlife “Wildlife Habitat Conservation and
Management Plan,” a conservation plan approved by a Soil and Water Conservation District or
the Natural Resource Conservation Service, a Nature Conservancy Cooperative Agreement, or
for another similar program as long as all items included on the Site-Specific Plan Checklist (see
Appendix 3) are included. Eligible Cooperator properties that are enrolled by the Permittee
through the acceptance of site-specific plans and issuance of Certificates of Inclusion are
hereafter referred to as the “enrolled property.” Enrolled properties will be precisely described
in the site-specific plans.

6. BASELINE DETERMINATIONS

The Parties agree that prior to the enrollment of a Cooperator through a Certificate of Inclusion
under this Agreement, a current baseline determination will be made for the covered species.
The baseline(s) will be established by mutual agreement between the Parties, and, if greater than
zero, will be described and mapped as occupied habitat in each site-specific plan. If desired by
any of the Parties, or deemed necessary by the Permittee to obtain a baseline determination, a
survey or site review will be conducted at the appropriate time of year by a qualified biologist.

When using habitat to establish a baseline for sites occupied by Fender’s blue butterfly, botanical
surveys will be conducted to quantify the amount and document the distribution of host plant and
nectar plant resources found within the enrolled lands. Botanical surveys should be conducted
during the optimal survey period when flowering occurs, which is typically in May and June.
Since three different larval host plants have been found to serve Fender’s blue butterfly, each of
the following potential host plants should be assessed: Kincaid’s lupine, spur lupine (Lupinus
arbustus) and sickle-keeled lupine (L. albicaulis). All lupine assessments should follow the
Oregon Department of Agriculture’s protocol (Oregon Department of Agriculture 2013, p. 28).
The extent to which the property supports nectar plants that may be used for adult butterfly food
sources (see nectar sources list in Appendix 4) or stepping-stone habitat should also be
determined if the site is within or near (i.e., within 1.2 miles or about 2 kilometers) any known
natal lupine patches (Fish and Wildlife Service 2006, p. 63878). If desired, a site-specific
“prairie quality index” and/or “index of prairie diversity” (or similar) could also be determined
using the methods discussed in the Recovery Plan for Lupinus sulphureus ssp. kincaidii (Fish
and Wildlife Service 2010) in order to document baseline qualitative habitat conditions and for
reference in monitoring changes over time.

If Fender’s blue butterfly occurrence on the property is unknown and it has been determined that
a) the property supports or may support any of the host lupine species mentioned above, and/or
b) the site is found to support nectar plant sources or potential stepping-stone habitat near natal
lupine patches, a presence/absence survey should be done. The survey should consist of
thorough field observations for adults during the flight period (in general mid-April/1* of May to
end of June or early July, depending on weather conditions) and egg searches on host lupine
plants (during the same period) throughout the area to be enrolled to determine whether or not
the species occurs on site and to identify any occupied locations. The surveyor(s) must be



deemed to be qualified by the Permittee, and must be permitted to survey for the butterfly. If the
butterfly is found to be present, the protocol in Appendix 5 or an alternate protocol approved by
the Service may be used to census the population, if desired by any of the Parties to obtain more
information. However, a population census is not required as part of the baseline determination.

In each site-specific plan, the current baseline on each property occupied by Fender’s blue
butterflies shall be described as occupied habitat based on the results of the botanical survey(s),
the butterfly presence/absence survey, and population census (if applicable). The locations of
any occupied habitat areas will be delineated on a site map with associated acreage figures.
Because some habitat exists in a degraded or low quality state (i.e., isolated plants or areas that
lack adequate plant associations for breeding and feeding), site-specific baseline determinations
may also include an assessment of habitat quality, at the option of the Parties. In these situations,
baseline determinations may employ an estimate of the total or aggregated plant cover that
contributes to butterfly habitat and will establish a baseline-level equivalent that considers
habitat quality, quantity, and location for Fender’s blue butterfly.

For any federally-listed species that may occur within the area covered by a site-specific plan,
the landowner is not released from the responsibility of avoiding “take” of endangered or
threatened species that are present prior to enrollment under this Agreement. In cases where the
butterfly does not currently occur on-site, the baseline will be zero, or an elevated baseline (i.e.,
set above zero even if the species or habitat does not occur on-site) may be established by mutual
agreement of the Parties. In those instances where use of the enrolled property is not currently
subject to any restriction under the ESA, there are no (i.e., zero) baseline responsibilities
applicable to the enrolled property.

7. MANAGEMENT CONSIDERATIONS

Cooperators must carry out habitat restoration and/or management activities that are anticipated
by the Parties to produce a net conservation benefit for the covered species. Work to be
conducted on a Cooperator’s enrolled lands will be described in a site-specific plan that must be
approved by the Permittee and incorporated as part of the Certificate of Inclusion for the enrolled
lands. The management considerations discussed in sections 7.A. and 7.B. below provide
guidance and principles for designing site-specific plans.

A. Management considerations for the Fender’s blue butterfly

The Fender’s blue butterfly suffers from few populations, low numbers, and habitat
fragmentation. Conserving existing populations and actively maintaining, enhancing, and
expanding the size of existing butterfly habitat patches will be essential for recovery. In
addition, reestablishing habitat connectivity by creating stepping stones of habitat
between existing butterfly populations will improve the prospects for individuals to reach
other suitable habitats for reproduction, dispersal and recolonization (Fish and Wildlife
Service 2006, p. 63874).

Schultz et al. (2003) summarized the biology, conservation issues and recovery needs for
the Fender’s blue butterfly. Their paper states that achieving the level of population



growth rate needed for recovery will require “(1) active, aggressive management of
existing habitats; (2) where possible, augmenting the size of existing habitats, and (3)
restoration of habitat in areas that are entirely degraded.” The following are key
considerations and guidelines for designing management strategies to benefit the
Fender’s blue butterfly and their habitat:

I. Habitat patch size and proximity to other patches are important considerations. If a
site is more than a few kilometers from an existing Fender’s blue butterfly
population, it will function independently and in isolation (Schultz 1998). In this
case, at least 6 ha (15 acres) of high quality habitat should be restored to begin a
new butterfly population. 1If a new site is within about 1 km (0.6 mile) of existing
habitat (based on butterfly dispersal ability, Fish and Wildlife Service 2006) and
major barriers to dispersal are absent, it is likely to interact with existing habitat,
thus reducing the minimum size requirement needed for that site to benefit an
existing population (Schultz et al. 2003).

ii. Management of habitat requires maintaining an open, prairie structure — a condition
that ensures the vigor of obligate lupine host plants and other native nectar plants,
and which is conducive to butterfly flight in search of food and mates. Butterfly
use of lupine host plants seems to be impaired when the plants are overgrown and
shaded by taller vegetation. Habitat management techniques needed to address this
issue are mowing and removal of weeds or competing vegetation. Prescribed
burning in late-summer or early fall can be used to improve habitat quality.
However, burning should be avoided or used with caution in areas where Fender’s
blue butterfly occurs because it can Kill the larvae (Schultz et al. 2003). In occupied
habitat, burning should be done in accordance with the guidelines discussed under
“Prescribed fire” in section 8B.

iii. Site-level factors that should be considered when designing habitat restoration
projects include three primary components: providing sufficient abundance of
larval host plants (ex., Kincaid’s, spur and sickle-keeled lupine), sufficient
abundance of nectar plants, and a prairie community structure that promotes healthy
populations of host and nectar plants unencumbered by overtopping shrubs, trees, or
tall exotic grasses. In addition, providing and maintaining a diversity of native
nectar flowers can help ensure that sufficient nectar sources will be available
throughout the flight season, from around early May through late June (Schultz et
al. 2003), although in recent years the flight season has started in mid-April and can
extend into early July. While some introduced nectar sources are used by the
butterfly, native nectar sources have been found to be of higher quality than non-
native sources (Schultz and Dlugosch 1999). Native nectar sources should be
incorporated into habitat restoration and enhancement projects if needed so the
butterflies will spend more of their limited flight time (approximately 15 days) egg
laying, and less time meeting their food requirements from lower quality sources,
such as exotic vetches (Schultz et al. 2003, pp. 65, 67, as cited in Fish and Wildlife
Service 2006).



B. Management considerations for the Kincaid’s lupine

While Kincaid’s lupine is not a covered species under this Agreement, it is recognized as
critical in providing for the conservation and recovery of the Fender’s blue butterfly since
it is a larval host plant and nectar source. Being a federally-listed species, it is also in
need of management actions to ensure its long-term survival. Therefore, actively
restoring and managing butterfly habitat will typically involve actions designed to benefit
both listed species.

Wilson et al. (2003) summarized the biological information and identified key issues
related to the recovery and protection of Kincaid’s lupine. They state that the three major
threats to Kincaid’s lupine populations are habitat loss, invasion by non-native plants, and
elimination of historical disturbance regimes such as fire that has led to the successional
advancement of woody species (Fish and Wildlife Service 2000, Wilson et al. 2003).

Key considerations and guidelines for designing management strategies to benefit
Kincaid’s lupine are as follows:

i. Habitat patch size is an important factor for Kincaid’s lupine seed production and
seed fitness, and the associated risk of inbreeding depression (Fish and Wildlife
Service 2006). Kincaid’s lupine populations should be maintained or expanded to
consist of a minimum of 200 plants or at least 100 m? (0.02 acre) of lupine cover
(assuming roughly 2 lupine plants per 1 m?; note this measure refers to cover of
lupine specifically, not total prairie area), and connectivity should be maintained
or improved so that recommended distance between neighboring populations
should be no more than 3 km (2 miles). The 2-mile criterion is currently
recommended until research identifies the main pollinators for Kincaid’s lupine
(Fish and Wildlife Service 2010).

ii. Efforts to increase and reintroduce populations should focus on areas that are
within the historical distribution of Kincaid’s lupine, and currently exhibit
conditions that are known to support the species and are likely to result in
successful lupine establishment.

iii. Natural colonization of extirpated sites is unlikely, so active efforts to reintroduce
Kincaid’s lupine will likely be required for it to become established where it is
currently absent. The best available science on restoration, site preparation, and
the viability and establishment of Kincaid’s lupine seeds and seedlings
summarized in Wilson et al. (2003), and supplemented by any subsequent
research findings that may become available, should be used to develop
propagation and restoration methods at the time a site-specific plan is developed.

iv. Symbiotic relationships with nitrogen-fixing bacteria and mycorrhizal fungi may
be important. If it is likely that symbionts are scarce, propagated and introduced
Kincaid’s lupine plants and seeded areas could benefit from inoculation by adding
small amounts of soil from sites that currently support the species.



v. Open prairie conditions that allow for a high level of exposure to sunlight are
required to support Kincaid’s lupine. In full sun, the lupine tends to grow more
leaves, and those leaves in turn may be used for egg-laying by the butterfly. A
variety of tall grasses and herbaceous and woody species, including many that are
invasive non-native species, shade and displace the lupine, and compete for water
and nutrients. Site-specific plans should include active management practices
(e.q., prescribed burning, mowing and weed removal) that will help to maintain,
restore and enhance habitat for the lupine and other native prairie species.

8. ON-THE-GROUND ACTIVITIES

The on-the-ground activities and best management practices discussed in this section serve as a
menu of typical activities that will occur to restore habitat under this Agreement. Activities can
be chosen selectively and incorporated into a site-specific plan as appropriate for a given
property to be enrolled. All of the activities are intended to benefit listed species, and care will
be taken to avoid short-term adverse affects to listed species (e.g., trampling, compressing, etc.)
whenever possible.

A. Surveys and monitoring

Surveys may be conducted by individuals that are deemed to be qualified by the
Permittee to determine the baseline for the covered species, to monitor responses to
management activities, and to assess population health and trends. Fender’s blue
butterfly surveys may be done using observations for presence of the species at a site,
non-destructive egg or larvae counts, or the protocol in Appendix 5. Monitoring of
Kincaid’s lupine may be accomplished by estimating the total lupine cover using the
Oregon Department of Agriculture’s protocol (Oregon Department of Agriculture 2013,
p. 28). Other methods may be used as appropriate to meet the purposes of the monitoring
effort upon approval by the Permittee.

Monitoring surveys may be conducted over the entire range of Fender’s blue butterflies
and Kincaid’s lupine each year on lands that are enrolled or on lands under consideration
for enrollment under this Agreement in order to collect baseline information. Handling
of individuals of these species is only to be done by individuals specifically permitted for
this purpose and is to be kept to the minimum needed to complete the surveys. No more
than 5 percent of the Fender’s blue butterfly population on lands to be surveyed may be
captured per week, throughout the flight season, for identification purposes.

B. Removal of invasive non-native species and woody vegetation

Upland prairie sites that do, or that could, support Fender’s blue butterflies and Kincaid’s
lupine generally require routine treatment to remove woody vegetation and invasive
exotic plants, such as Himalayan blackberry (Rubus armeniacus) and Scotch broom
(Cytisus scoparius), in order to maintain and enhance the native plant community and
open prairie conditions.
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i. Manual treatments

Manual maintenance typically involves eliminating woody vegetation and exotic
species by hand or with hand tools, such as lopping shears, shovels, hoes, weed
wrenches, trowels, and weed pullers. These activities may be implemented year-
round. However, the work will be conducted between mid-August and February
whenever possible in habitat occupied by Fender’s blue butterfly, when the butterfly
is in diapause. Manual removal of woody vegetation and exotic species may occur on
all portions of an enrolled property each year.

Mechanical treatments - ground-level

In some situations, the use of mechanical treatments may be more appropriate than
manual techniques, e.qg., for controlling dense stands of tall fescue (Festuca
arundinacea) or for releasing competition around numerous Kincaid’s lupine plants
and/or patches of native plants. Mechanical maintenance techniques include mowing,
line trimming, grubbing, girdling trees, raking, and chain saw or mechanical removal
of woody species. Mechanical maintenance activities in occupied Fender’s blue
butterfly habitat will primarily be conducted when the lupine and nectar plants have
completed seed production and the butterflies are in diapause (i.e., mid-August
through February), unless otherwise specified in a site-specific plan where the
techniques and locations of the treatments will have no effect on listed species.
Mechanical treatment to remove woody vegetation, exotic species and competing
plants may occur on up to one-half of the occupied Fender’s blue butterfly habitat on
an enrolled property each year. One hundred percent of the area of those sites may be
mechanically treated over time.

When mowing occupied Fender’s blue butterfly habitat, mowers will be set to a blade
height high enough to minimize the risk of gouging the ground, harming low-stature
native plants, and impacting butterfly larvae (generally at least 10 to 15 cm (4 to 6
inches). Tractor mowers that are rubber-tracked are preferred over wheeled mowers
whenever practicable. Mowing may be conducted throughout sites with Fender’s
blue butterflies after lupine senescence and before lupine re-emergence (generally
August 15 to March 1). After the butterfly flight season but before Kincaid’s lupine
senescence (generally June 30 through August 15), tractor mowing may occur no
closer than 2 m (6.6 feet) from the nearest Kincaid’s lupine plants. Mowing with
hand-held mowers may be implemented during the Fender’s blue butterfly flight
season (generally May 1 to June 30) as long as a buffer of at least 8 m (25 feet) is
maintained between the mower and any individual of a Kincaid’s lupine plant.

Early spring tractor mowing (i.e., March 1 through May 15) may be used for
management purposes only in habitat unoccupied by the butterfly. At unoccupied
butterfly sites with listed plants, the preferred timing for mowing will be in the fall
and winter after listed plants have senesced for the season (generally August 15
through February). Spring mowing may be implemented at unoccupied sites with
listed plants if needed to achieve the management objective and as long as a buffer of
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at least 2 m (6.6 feet) is maintained from the nearest listed plants. However, if
needed to control serious infestations of weeds that reproduce mainly by seed (e.qg.,
meadow knapweed [Centaurea x pratensis]), up to one half of the listed plant
population at a site may be mowed in an effort to reduce seed set by non-native
weeds. The mowers will generally be set to a height of 10 to 15 cm (4 to 6 inches) in
order to reduce harm to low-stature native plants and minimize gouging the ground.

Line trimmers, which provide more precision than mowers, may be used in occupied
habitat in early spring when necessary. Care will be taken to minimize the risk of
injuring low-stature native plants and Fender’s blue butterfly larvae with the line
trimmers.

Raking may be used to reduce thatch build up. Rakes may be tractor-mounted or
hand-held, and can help to gather and loosen thatch and leaf litter. Thatch that
exceeds 10 to 20 percent cover can reduce native plant species diversity or rare plant
habitat availability, and may also increase small mammal populations that damage
native plants. Raking will occur after listed plants have senesced for the season.
Efforts will be made to avoid disturbing underlying soil. At sites supporting Fender’s
blue butterfly populations, between one quarter and one third of the occupied habitat
may be raked annually. Efforts will be made to identify and avoid individual, semi-
senesced Nelson’s checker-mallow (Sidalcea nelsoniana, federally listed as a
threatened species). Tractors shall be equipped with rubber tracks whenever
practicable to minimize soil compaction. Thatch and leaf litter will be removed from
significant prairie habitats.

iii. Mechanical treatments — tilling, plowing, disking and sod rolling

Tilling, plowing, disking and sod rolling may be used as management activities to kill
or suppress invasive plant species and prepare sites for native vegetation
establishment in areas that have been heavily infested with non-native and invasive
plant species. These activities will not be conducted where they may adversely affect
listed plants or butterflies (generally within 10 m [33 feet] of known populations).
Erosion control measures and buffers will be maintained as needed to prevent soil
run-off into adjacent watercourses. These activities may occur within oak savanna
habitats. Care will be taken to avoid the root-zones of desirable trees and shrubs to
the extent possible in order to minimize potential impacts to those plants. Care is to
be taken to select access routes designed to avoid trampling or compressing listed
species.

A plow or tractor with a tiller attachment may be used to turn the soil up to 30 cm (12
inches) deep in the treatment area. This action disturbs the root system of the weeds
and exposes them to sunlight, reducing the viability of the weed species. It also
brings up the seed stock and promotes weed growth, which can then be treated by
further disking or herbicide applications. Additional tilling and disking applications
may be needed to promote and then suppress new weed growth, reducing the weed
seed stock in the soil. Once tilling, plowing and disking activities have been
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completed, the treated area will be further prepared by packing the soil to eliminate
air pockets and create a surface crust that can help maintain surface moisture, and the
area will be seeded or planted with native vegetation (Campbell 2004), especially
potential nectar plants.

Sod rolling may be used to control invasive plant species, especially those with
rhizomes such as reed canary grass (Phalaris arundinacea). A bulldozer is used to
roll away the top layer of soil and plant material, leaving a relatively intact soil layer
beneath. The bulldozer pushes the vegetative mat and deposits the mat into windrows
at the edge of the site. The invasive plant and sod windrows are composted in place,
killing the invasive plant seeds and root material. Afterward, remaining soil can be re-
used on site for site restoration activities. This technique will not be used where
listed plants or butterflies are present but is suitable in adjacent habitats (generally no
closer than 10 m [33 feet] from listed species) for site preparation prior to
reintroduction or augmentation of listed or other native species.

iv. Prescribed fire

In the fall (i.e., mid-August through November), prescribed burns may be performed
to discourage woody plant growth, remove accumulated leaf litter and duff, and
encourage the spread of native prairie grasses and forbs. An annual burn unit (ABU)
will be determined based on the individual site conditions and population sizes.
Prescribed fire may be used to manage prairie habitats on the enrolled property each
year, but the area that may be burned in any one year is limited on sites occupied by
Fender’s blue butterfly and Nelson’s checker-mallow, as described below. A
vegetative buffer (generally 15-m [50-feet] wide) and erosion control measures will
be maintained along any adjacent watercourse as needed to avoid the risk of potential
impacts to listed fish.

The ABU for sites supporting 100 or more adult Fender’s blue butterflies may be a
maximum of one-third of the occupied habitat. The ABU for sites with fewer than
100 adult Fender’s blue butterflies may be up to a maximum of one-fourth of the
occupied habitat. No more than half of any area occupied by Nelson’s checker-
mallow may be burned, because this species may not have completely senesced in the
fall when prescribed burns are implemented. The center of the ABU will be within
100 m (328 feet) of unburned occupied habitat, which can serve as a recolonization
source. Once burned, a unit will not be re-burned for at least 3 years so that butterfly
or plant populations may rebuild. The use of fire for habitat maintenance inherently
increases the risk of accidentally impacting more habitat than originally intended.
The responsible Parties will plan to burn approximately 5 percent less than the annual
maximum so that the maximum allowable ABU will not be exceeded.

Large woody plants will be removed before burning to reduce fuel loads if feasible.
Ignition of burn areas will be by hand using propane, fuses, or drip torches. Pre-burn
hose lays, wet-lining, or fire retardant foam will be used to control and suppress fires.
However, fire retardant chemicals will be used sparingly near listed plant and
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butterfly populations, and will typically not be used where they could enter a
watercourse (generally no closer to water than 40 m [131 feet]). Prescribed burns
will be conducted in a manner consistent with state and local smoke management
regulations. Vehicles will not be operated in areas where listed species occur.
Additionally, where patch size allows, butterfly refugia within burn units will be
protected with a fire break and/or watered down before burning.

During a burn year on sites occupied by Fender’s blue butterfly, management
activities will also be limited for adjacent units of the site. For example, if one-third
of the site is burned, the remaining unburned portion of the site will not be mowed so
that the maximum area affected by all management activities is no more than one-
third of the site.

When using prescribed fire as a management technique, additional consideration of
subsequent annual treatments for the ABU will be necessary. That is, in the year
following a burn, management of that unit will be limited to manual techniques and
herbicide applications.

Occupied habitat that is scheduled to be burned may be used as a source for collecting
Fender’s blue butterfly eggs and larvae if an appropriate holding/rearing facility is
available. Any eggs and larvae that are collected will be used to further research on
Fender’s blue butterfly. Research efforts may provide information that will improve
the effectiveness of captive rearing, reintroduction, or augmentation techniques for
future use at historical or declining sites that currently do not support a viable
population, or to increase the stability of existing populations. While it is
acknowledged that this activity may occur on lands enrolled under this Agreement, a
separate ESA 10(a)(1)(A) permit will be required for any associated collection,
rearing, and reintroduction of Fender’s blue butterflies.

v. Herbicide use

Herbicide application, used alone or in combination with other methods, may be used
where appropriate to provide a feasible and effective strategy for controlling invasive
species and preparing sites for native plant restoration. Specific herbicides
anticipated for restoration and management under this Agreement in occupied habitat
(i.e., that supports either Fender’s blue butterfly or Kincaid’s lupine), or where
occupied habitat may be affected, are described below. These herbicides were
selected based upon their efficacy and relatively low risk to federally-listed species
when applied as described. In addition to the guidelines specified for each herbicide
below, the best management practices (BMPs) at the end of this section apply to all
herbicide use anticipated under this Agreement.

At sites supporting Fender’s blue butterflies, the size of the area treated with
herbicides will generally be limited to one-quarter to one-third of the occupied habitat
actively used by butterflies. Larger areas of treatment would only occur if the risk to
butterflies was minimal and it was necessary to achieve the management objectives
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for the site. The seasonal use restrictions discussed below apply on sites where listed
species and designated critical habitats are present. If neither is present, herbicide
application may occur during other times of the year.

Triclopyr

Product(s): Garlon 3A® only with no surfactants

Purpose: This chemical is a systemic herbicide used to control woody and broadleaf
plants (Oregon State University 1996). For the purposes of this Agreement, it may be
used to control woody species, including both native and non-native tree and shrub
species (e.g., Oregon ash, Oregon white oak, English hawthorn, serviceberry, cascara,
etc.) in order to maintain an early seral native prairie community (i.e., suitable habitat
for the covered species).

Application methods: This chemical will be hand painted or directly wicked onto
fresh cut stumps, within 24 hours of cutting. For broadleaf weed control, it will be
applied primarily via spot foliar application using a hand-held wand or mounted on an
all-terrain vehicle. No spraying will occur.

Surfactants: None

Seasonal use: Application timing is limited to the summer dry period after native
plants have senesced (typically August 15 to October 31), and to allow for residual
chemical to break down prior to fall rains.

Glyphosate

Product(s): Rodeo®, Roundup®, Aqua-Master® and Accord® with vegetative-
based surfactant

Purpose: This chemical is a broad-spectrum, nonselective systemic herbicide used to
control annual and perennial plants, including grasses, forbs, and woody species
(Oregon State University 1996). For the purposes of this Agreement, it will be used
to control non-native and invasive grasses and forbs (e.g., reed canary grass, tall
oatgrass, bull thistle, etc.).

Application methods: This chemical will primarily be applied via spot foliar
application using a hand-held wand (backpack or ATV-mounted) or ATV-towed
weed wipers. ATV or tractor-mounted boom sprayers will only be used in limited
areas dominated by invasive plants.

Surfactants: Only vegetable oil-based surfactants will be utilized, such as Super
Spread MSO (principal functioning agents: methyl soyate and nonylphenol
ethoxylate blend).

Seasonal use: Application timing will be limited to February 1 to August 15 for
wipe-on application to allow for control of tall invasives while protecting native
plants. Spray and wipe-on application will be permitted August 15 to October 31,
which is during the summer dry period after most native plants have senesced, and
will allow for residual chemical to break down prior to fall rains.
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2, 4-D Amine

Product(s): Weedar 64®) with vegetative-based surfactant

Purpose: This chemical is a systemic herbicide used to control many types of
broadleaf plants (Oregon State University 1996). For the purposes of this Agreement,
it will be used to treat non-native and invasive broadleaf species (e.g., Canada thistle,
tansy ragwort, etc.).

Application methods: This chemical will primarily be applied via spot foliar
application using a hand-held wand (from either a backpack or ATV-mounted
sprayer). ATV or tractor-mounted boom sprayers will only be used in limited areas
dominated by invasive plants. Spot application may occur on cut stems utilizing mow
and spray or wipe implements such as a Brown Brush Monitor.

Surfactants: Only vegetable oil-based surfactants will be utilized, such as Super
Spread MSO (principal functioning agents: methyl soyate and nonylphenol
ethoxylate blend).

Seasonal use: Application timing is limited to February 1 to August 15 for wipe-on
application to allow for control of tall invasives while protecting native plants. Spray
and wipe-on application will be permitted August 15 to October 31, which is during
the summer dry period after most native plants have senesced, and will allow for
residual chemical to break down prior to fall rains.

Clethodim

Product(s): Envoy® only with vegetative-based surfactant

Purpose: This chemical is a selective post-emergent herbicide used to control annual
and perennial grasses (Oregon State University 1996). For the purposes of this
Agreement, it will be used to treat non-native and invasive grass species (e.g., tall
fescue, tall oatgrass, false brome, etc.)

Application methods: This chemical will primarily be applied via spot foliar
application using a hand-held wand (backpack or ATV mounted) or ATV-towed
weed wiper. Limited application may occur utilizing ATV or tractor-mounted boom
sprayers on limited areas dominated by invasive plants.

Surfactants: Only vegetable oil-based surfactants will be utilized, such as Super
Spread MSO (principal functioning agents: methyl soyate and nonylphenol
ethoxylate blend).

Seasonal use: Application timing is limited to June 1 to October 25 on upland prairie
sites and August 1 to October 25 on wet prairie sites. Though native forbs may have
not completely senesced by this time of year, they should not be affected by
application of this herbicide since it is grass-specific. Applications during these
periods will allow for residual chemical to break down prior to fall rains.

Sethoxydim and Fluazifop-P-butyl

Product(s): Poast® or Fusilade Il with vegetative-based surfactant

Purpose: These chemicals are selective post-emergent herbicides used to control
annual and perennial grasses (Oregon State University 1996). For the purposes of
this Agreement, these chemicals will be used to control non-native grasses (e.g., tall
fescue, tall oatgrass, false brome, etc.)

16



Application methods: These chemicals will primarily be applied via spot foliar
application using a hand-held wand (backpack or ATV mounted) or ATV-towed
weed wipers. Limited application may occur utilizing ATV or tractor-mounted boom
sprayers on limited areas dominated by invasive plants.

Surfactants: Only vegetable oil-based surfactants will be utilized, such as Super
Spread MSO (principal functioning agents: methyl soyate and nonylphenol
ethoxylate blend).

Seasonal use: Application timing is limited to the early season from February 15 to
May 15, as well as application between June 1-October 25 on upland prairie sites, and
August 1 to October 25 on wet prairie sites. Though native forbs may have not
completely senesced by this time of year, they should not be affected by application
of this herbicide since it is grass-specific. Applications during these periods will
allow for residual chemical to break down prior to fall rains.

The BMPs below are designed to further reduce the risk of impacting non-target
species, including Fender’s blue butterfly, Kincaid’s lupine and other listed plants.
All applicable BMPs are to be followed whenever herbicides are used, and must be
incorporated into any site-specific plan that involves the use of herbicides.

a) All manufacturer’s label requirements and restrictions will be followed and
recommendations will be used as appropriate (e.g., regarding application
rates, use of surfactants, marking dies, foaming agents, weather conditions,
personal protective equipment, etc.), while maintaining consistency with the
guidelines described herein.

b) Herbicides will only be applied by licensed herbicide applicators.

c) Most activities covered under this Agreement will occur on uplands, but in
any case, herbicide treatments will occur at least 40 m (131 feet) away from
any ephemeral or perennial watercourse unless otherwise needed to achieve
project objectives.

d) Herbicide application will only occur during calm dry weather conditions to
prevent drift and runoff; no spraying will occur during windy conditions
(i.e., over 7 miles per hour), when precipitation is occurring or has been
forecasted to occur within 24 hours of application, or if an inversion is
occurring.

e) Sprayers will be set to minimize drift (e.g., with low nozzle pressure, large
droplet size, low nozzle height) to the extent practical and feasible.

f) Dyes may be used for herbicide applications to ensure complete and uniform
treatment of invasive plants as well as to immediately indicate drift issues.

g) If Kincaid’s lupine plants occur on the site, the plants must be marked in the
field before senescence. Only grass-specific herbicides (i.e., clethodim and
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sethoxydim) may be sprayed before the Kincaid’s lupine plants have
completely senesced.

h) If Fender’s blue butterfly occurs, or is suspected to occur, on the site,
Kincaid’s, spur, and sickle-keeled lupine plants must be marked in the field
before senescence and avoided to the extent possible. Herbicide may only
be applied when the butterflies are in diapause.

1) If Nelson’s checker-mallow occurs on the site, any application of triclopyr,
glyphosate or 2,4-D will be by hand (e.g., with a backpack sprayer wand)
and plants may be covered (e.g., with 5-gallon buckets or other suitable
shielding) or otherwise protected (e.g., by clipping leaves to remove
exposed green tissue) as needed to reduce the risk of herbicide affecting the
plants. Any coverings used will be removed immediately after herbicide
treatment.

The use of herbicides to control invasive plants and other unwanted vegetation is a
management tool for restoration under this Agreement. Since there are areas of
scientific and management uncertainty, some future actions may require refinement
or change over time as new information or data from monitoring is available.
Changes in existing treatments or use of alternative techniques may be warranted to
achieve conservation and recovery goals. Alternative herbicides to those above
described may be used provided that they are likely to have similar effects to listed
species. Any changes in the use of herbicides would be analyzed for impacts to listed
species and critical habitat and consultation would be reinitiated as appropriate. If
herbicides with entirely new chemical properties are proposed for use, an amendment
to this Agreement may be required.

vi. Solarization and shade cloth

Solarization involves the removal of heavily infested weed patches by tilling, then
covering an area with plastic during the growing season. Elevated temperatures Kill
most of the target species. Follow-up with hand weeding may be necessary. Treated
areas are typically seeded with native species. Solarization will only be implemented
in habitat that is not occupied by Fender’s blue butterfly, Kincaid’s lupine, or other
listed plants.

Use of shade cloth is a technique to control monotypic weed infestations. Dark cloth
is placed and fastened to the ground with stakes; the plants under the cloth die, and
the cloth is subsequently removed after 2 years. Shade cloth will be installed during
the growing season, but will not be used directly over any individuals of listed plants
or near Kincaid’s lupine plants (generally no closer than 20 m [65 feet]) to prevent
inadvertent impacts to Fender’s blue butterflies.

18



vii. Infrared radiation

Infrared radiation is a thermal control weed management technique. Covered infrared
radiators are passed over sites proposed for prairie restoration that no longer support
Fender’s blue butterflies, Kincaid’s lupine, or other listed species. The high
temperature damages the cellular structure and mostly kills weeds in early life stages
(typically within several hours or few days). First signs of the effectiveness are
change of leaf color and plant withering. Treated areas are typically seeded with
native species. Infrared radiation treatment will only be implemented in unoccupied
habitat.

C. Revegetation

Native plants may be seeded or planted to increase the cover and diversity of native
vegetation on a project site, discourage potential spread and establishment of exotic and
woody species, and improve habitat for Fender’s blue butterfly and other associated
species. Adding native nectar plants to sites where native nectar plants are depauperate
may be essential for successful butterfly habitat restoration (Alverson 2001, as cited in
Fish and Wildlife Service 2005). Additionally, most of the current Fender’s blue
butterfly sites are isolated from one another and in order to “connect” these habitats for
Fender’s blue butterfly dispersal, native prairie habitat patches will need to be
reestablished.

Revegetation will involve many of the treatments to remove exotic vegetation as
previously described, followed by the planting of native species, including Kincaid’s
lupine. This work will be conducted in early spring or late winter in occupied habitat,
while Fender’s blue butterflies remain in diapause, and at some distance from extant
Kincaid’s lupine plants, where the inactive larvae may be present. Spot tilling may be
used to control monotypic weed patches. Revegetation may occur on all enrolled lands
each year.

Seed and plant parts from native prairie plants may be collected to create nursery stock
for restoration projects, and a variety of native forbs, including nectar species for
Fender’s blue butterfly. If listed species occur at a site where collection of seeds or plant
parts of non-listed plants is to take place, care will be taken to avoid trampling or
otherwise harming listed plants.

D. Collection, storage and cultivation of Kincaid’s Lupine seed and plant material

The collection of some leaves, flowers, and seeds from Kincaid’s lupine plants found on
the enrolled lands may be allowed to support various seed banking, propagation and
scientific research efforts designed to benefit the species. Sources of plant material may
need to be developed for reintroduction purposes, and for research that may be essential
in identifying new management techniques and understanding existing habitat conditions.
Unless and until new guidance becomes available that is likely to improve the success of
propagation efforts, the protocols below will be followed.
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i. Plant material collection and transport

Kincaid’s lupine seed is contained in seed pods. Seed may be collected by gathering
pods or by gathering loose seed if pods are open. Mesh bags may be tied over stems with
developing fruits to capture the seeds as the fruits open. While Kincaid’s lupine produces
rhizomes, propagation from root cuttings is not recommended. A limited number of
leaves and flowers may be collected for research purposes.

Seed collection limits are as follows: up to 50 percent of seeds from populations of fewer
than 50 individuals; up to 15 percent of seeds from populations of 50 to 500 individuals;
and up to 25 percent of seeds from populations of over 500 individuals, or covering at
least 60 m? (646 feet®). The same limitations apply to the collection of leaves and
flowers.

Before seeds are transferred to storage bags, they will be cleaned by hand or by sieve and
blower. Collectors will use “breathable” containers to store and transport seed.
Collectors will label all seed containers with the following information: 1) Name of plant;
2) Place of collection; and 3) Date of collection. During transport, seed will be stored in
a cool, dry environment, avoiding heat (i.e., trunk of car) or direct sunlight.

ii. Propagule storage

Seeds will be thoroughly dried and cleaned before long-term storage. Seeds will be
stored in containers that are airtight and moisture proof to prolong their viability. To
maintain dryness and deter insect predation, agents such as dry wood ash, diatomaceous
earth, dry charcoal, lime, silica gel or paper may be added to storage containers. Seed
material will be stored for no more than 2 years before cultivating or outplanting unless
placed in a cold-storage facility.

iii. Propaqule cultivation

Kincaid’s lupine seeds will be scarified by scratching through the outside of the seed coat
with a knife blade, flat metal file or sandpaper (Leininger 2001). Seed will also be cold
stratified from 4 to 8 weeks at 1 to 8°C (35 to 46°F). Following scarification and cold
stratification, seed will be placed at alternating temperatures such as 10°/20°C
(50°F/68°F) either on germination paper or in pots with planting medium composed of
standard potting mix and grown until suitable for outplanting.

Plants will be cultivated in greenhouses or nursery facilities so that individual populations
are isolated in a manner that cross-pollination contamination does not occur. Mixing of
genetic lines from source populations that are historically genetically isolated in the field
can have deleterious effects due to out-crossing depression and could result in the loss of
entire seed collection efforts, therefore mixing of genetic lines will be conducted with
caution and according to a Service-approved genetic management program. Seed from
field collections and their carefully maintained F1 progeny from the same population or
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populations from the same recovery zone may be cultivated for plant introduction
activities. Under greenhouse cultivation, propagules and progeny from F1 and F2
generations may be used for introduction into prairie habitat. Only the F1 generation
should be used for subsequent propagation. The F2 generation propagules and plant
plugs may be outplanted in the field, but further greenhouse propagation is not permitted.
The F3 propagules or plant plugs will not be propagated or introduced into prairie habitat
unless genetic information suggests that negative effects of genetic drift or domestication
have not occurred.

. Reintroduction and augmentation of Kincaid’s lupine

Kincaid’s lupine has been extirpated from many of its historical locations, and its
reestablishment and recovery may not be possible without reintroduction efforts on sites
such as those enrolled under this Agreement. In addition, reintroductions or
augmentation of existing lupine populations may be necessary to provide stepping-stone
habitat that will provide connectivity between Fender’s blue butterfly populations and
new habitats that can be colonized (Fish and Wildlife Service 2006). Therefore, efforts
may be made to reintroduce Kincaid’s lupine to suitable habitats or augment existing
populations on enrolled properties. Any sites used for reintroduction will be carefully
selected, managed, and monitored using the guidance and best management practices
discussed below. Recovery plans, recovery policy, and current research findings will
also be considered, as available, to provide further direction on reintroduction efforts.

i. Seeding Kincaid’s lupine

Non-native vegetation will be cleared in the immediate project area prior to seeding.
Non-scarified seed may be planted after fall rains begin, generally from October to
January, and scarified seed may be planted October to March. Seed will be sown at a
depth of 0.25 to 1 cm (1/8 to 1/2 inch). In most instances, seed will be sown by hand.
Seed may be sown with a no-till drill outside of areas where listed species occur and
when soil is dry enough to support vehicle weight without soil compaction. In either
case, seed will be sown in a manner that conforms to the density and spacing of the
source populations, taking into consideration that significant pre-establishment
mortality may occur and planting in higher densities may compensate for loss.

In order to assist with post-planting monitoring of introduction efforts, markers in the
form of mapped grids, metal tags, or flags may be used to indicate locations of
planted areas so they can be tracked over time. In addition, global positioning
system-derived coordinates may be used to outline the areas.

ii. Planting Kincaid’s lupine plugs

Plugs may be out-planted when soil is saturated by rain (i.e., generally November
through April) and when the growing trends and cycles of individual plants from the
greenhouse or nursery match that of plants growing in the field. Actively growing
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plugs should not be planted when natural plants are dormant. Habitat conditions
(e.g., soil, topography, etc) should be similar to the habitat of source materials.

Plugs will be transplanted by hand into pre-excavated soil pits suitable to
accommodate the plug along with soil amendments (including mix of planting and/or
native soils) during fall and winter in upland prairie. No fertilizer will be used.
Nitrogen-fixing Bradyrhizobium inoculum may be used to promote growth of root
nodules. Plugs will only be out-planted in well-restored native prairie with minimal
weed densities, especially grasses and aggressive non-native plant species. Care will
be taken to avoid trampling of listed species.

Planting should occur in a manner that conforms to the density and spacing of the
source populations, taking into consideration that some pre-establishment mortality
will occur and planting in higher densities may compensate for loss. In order to assist
with post-planting monitoring of plant augmentation and reintroduction efforts,
markers in the form of mapped grids, metal tags, or flags will indicate locations of
planted rhizomes and plugs so they can be tracked over time.

F. Threat reduction

Land use practices and site conditions may be changed to improve conditions for the
Fender’s blue butterfly, Kincaid’s lupine, and other associated species. For example,
grazing can be destructive to Kincaid’s lupine and other native plants if it removes
vegetative and reproductive plant structures, or if it disturbs the substrate. Grazers can
also introduce or increase the spread of invasive species into habitats (Fish and Wildlife
Service 2010). Therefore, practices such as fencing to exclude livestock from sensitive
areas, or changing the seasonal usage, may be included in site-specific plans. Similarly,
the use of herbicides for a Cooperator’s ongoing land management practices may be
curtailed or eliminated near sites where listed species occur. Opportunities to include
measures that reduce threats and further improve conditions for listed species will be
determined on a site-specific basis using available information, including recovery plans.
Currently, a detailed account of the threats to existing populations of Kincaid’s lupine is
available in the Recovery Plan for Lupinus sulphureus ssp. kincaidii (Fish and Wildlife
Service 2010).

9. OTHER RESPONSIBILITIES OF THE PARTIES
A. The Permittee
The Permittee (OFWO) agrees to:
i.  Upon execution of the Agreement and satisfaction of all other applicable legal
requirements, the OFWO will obtain and hold an enhancement of survival permit in
accordance with ESA section 10(a)(1)(A), authorizing incidental take of the covered

species as a result of lawful activities on the enrolled property in accordance with the
provisions of such permit. The term of the permit will be 36 years.
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Vi.

Vil.

viii.

Xi.

Work cooperatively with the Willamette Valley National Wildlife Refuge Complex to
jointly administer and implement the Agreement on actions that support mutual goals.

Hold any enhancement of survival permit issued pursuant to section 9.A.i hereof and
extend coverage to qualified non-federal landowners (Cooperators) through issuance
of Certificates of Inclusion.

Encourage private landowner participation in the Agreement and enrollment as
Cooperators.

Assist in development, review and/or approval of site-specific plans for lands
proposed to be enrolled and managed by each respective Cooperator; ensure
consistency and compliance with the provisions in this Agreement.

Provide Cooperators with technical assistance to the maximum extent practicable
when requested or needed.

Ensure that impacts to cultural and historic resources due to activities to be carried
out under this Agreement are avoided or otherwise in compliance with Section 106 of
the National Historic Preservation Act.

Issue Certificates of Inclusion with eligible Cooperators upon completion of qualified
site-specific plans for the lands to be enrolled.

Assist Cooperators with obtaining funding to conduct activities designed to benefit
the covered species. Sources of these funds may be Farm Bill programs, the Partners
for Fish and Wildlife Program, the Landowner Incentive Program, or other sources.

Carry out monitoring as described in this Agreement and in site-specific plans, as
applicable. At a minimum, the Permittee, or designees thereof, will be responsible
for making periodic site visits (every 1 to 3 years) to each enrolled property to
conduct the following compliance monitoring:

a) Ensure that agreed-upon conservation measures are being implemented as
specified in this Agreement and in site-specific plans.

b) Assess habitat and species presence in relation to the baseline to determine
whether or not conditions are being maintained or are improving for the
covered species.

c) Determine whether or not take of covered species has occurred.

Prepare annual reports due no later than December 31% each year. Ata minimum,

annual reports shall include the items listed on the “Template — Permittee Annual
Report” in Appendix 6.
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B. The Willamette Valley National Wildlife Refuge Complex agrees to:

Work cooperatively with the Oregon Fish and Wildlife Office to jointly administer
and implement the Agreement on actions that support mutual goals.

. Assist in development, review and/or approval of site-specific plans for lands

proposed to be enrolled and managed by each respective Cooperator.

Provide Cooperators with technical assistance to the maximum extent practicable
when requested or needed.

C. The Cooperator

In consideration of the foregoing, the Cooperator agrees to:

Vi.

Vil.

Allow access to the enrolled property upon reasonable notice by the Permittee or
other agreed-upon party for purposes related to this Agreement and associated site-
specific plan for activities including, but not limited to, monitoring, research,
management, restoration, and capture and relocation of the covered species.

Notify the Permittee of any proposed or pending transfer of ownership so that the
Permittee can attempt to contact the new owner, explain the baseline responsibilities
and Certificate of Inclusion applicable to the enrolled property, and invite the new
owner to continue the existing Certificate of Inclusion or enter into a new one that
would benefit listed species on the enrolled property.

Report to the Permittee any dead, injured, or ill specimens of the covered species
observed on the enrolled property.

Either directly or through a designated responsible party, submit an annual report to
the Permittee no later than September 30" of each year. At a minimum, annual
reports shall include all items listed on the “Template — Cooperator Annual Report”
included in Appendix 7.

Cooperatively implement actions that will benefit the covered species, as described in
this Agreement and in the site-specific plan for the enrolled property.

Actively pursue resources, if necessary, to implement actions described in the site-
specific plan, such as by providing funding and/or in-kind contributions (e.g. labor,
materials and supplies) or seeking grants and support from other sources.

Notify the Permittee 60 calendar days in advance of any planned activity that the
Cooperator reasonably anticipates will result in “take” (i.e., death, injury or other
harm) of the covered species on the enrolled property. Notify the Permittee
immediately of any unexpected “take” on the enrolled property. This includes “take”
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that may result from management activities. Notification may be by letter, e-mail or
phone.

D. Additional parties

Additional parties may participate in this Agreement. The roles and responsibilities
of additional parties will be described in the Certificate(s) of Inclusion for specific
lands to be enrolled, and all responsible parties will sign the Certificate(s) of
Inclusion, as applicable and appropriate.

10. AGREEMENT DURATION

The Agreement becomes effective upon issuance by the Service of the section 10(a)(1)(A)
enhancement of survival permit described in section 9 hereof and will be in effect for 26 years.
The permit will have a term of 36 years. Certificates of Inclusion issued by the Permittee will
extend permit coverage to Cooperators for a minimum of 10 years, unless cancelled, and will not
have a term longer than the end date of the section 10(a)(1)(A) permit.

11. ASSURANCES REGARDING TAKE OF COVERED SPECIES

Provided that such take is consistent with maintaining the baseline conditions identified in an
approved site-specific plan authorized by a Certificate of Inclusion to this Agreement and as
described in section 6 hereof, the survival enhancement permit referenced in section 9 shall
authorize the Parties to take the covered species incidental to otherwise lawful activities in the
following circumstances, as appropriate:

A. Implementing the management activities identified in an approved site-specific plan
authorized by a Certificate of Inclusion to this Agreement.

B. Carrying out routine activities on or adjacent to the enrolled property after management
activities described in an approved site-specific plan authorized by a Certificate of
Inclusion to this Agreement have been initiated.

C. Making any lawful use of the enrolled property after the management activities identified
in an approved site-specific plan that coincides with a Certificate of Inclusion to this
Agreement have been fully implemented.

12. MODIFICATIONS
A. Modification of the Permit/Agreement
The Permittee may propose amendments to the permit, as provided in 50 CFR 13.23.
The Parties may propose amendment to the Agreement, as provided in 50 CFR
17.32(c)(5)(ii), by providing written notice to, and obtaining the written concurrence of,

the other affected Parties. Such notice shall include a statement of the proposed
modification, the reason for it, and its expected results. The affected Parties will have at
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least 30 days after receipt of such notice to respond to proposed modifications. Proposed
modifications will become effective upon the written concurrence of other affected
parties.

B. Termination of the Agreement

As provided in Part 12 of the Service’s Safe Harbor Policy (64 FR 32717), the Permittee
or Cooperator may terminate the Agreement for circumstances beyond the control of the
Permittee or Cooperator. In such circumstances, the Cooperator may return the enrolled
property to baseline conditions even if the management activities identified in the site-
specific plan for enrolled property have not been fully implemented, provided that the
Cooperator gives the Service the notification required by section 9 above prior to
carrying out any activity likely to result in the taking of the covered species. If the
Cooperator terminates the Agreement for any other reason, the permit referenced in
section 9 above shall immediately cease to be in effect.

C. Baseline Adjustment

The baseline conditions set forth in section 6 above may, by mutual agreement of the
Parties, be adjusted if, during the term of the Agreement and for reasons beyond the
control of the Cooperator, the utilization of the enrolled property by the covered species
or the quantity or quality of habitat suitable for or occupied by the covered species is
reduced from what it was at the time the Certificate of Inclusion was issued.

13. OTHER MEASURES
A. Remedies
Each party shall have any remedies otherwise available to enforce the terms of this
Agreement, except that no party shall be liable in damages for any breach of this
Agreement, any performance or failure to perform an obligation under this Agreement or
any other cause of action arising from this Agreement.

B. Dispute Resolution

The Parties agree to work together in good faith to resolve any disputes arising under this
Agreement, and may use dispute resolution procedures agreed upon by all Parties.

C. Succession and Transfer

If the Cooperator transfers his or her interest in the enrolled property to a non-Federal
entity, the Service will regard the new owner as having the same rights and
responsibilities with respect to the enrolled property as the Cooperator, if the new
property owner agrees and commits in writing to become a party to this Agreement and
subject to the permit referenced in section 9 hereof through a Certificate of Inclusion.
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. Availability of Funds

Implementation of this Agreement is subject to the requirements of the Federal
Anti-Deficiency Act and the availability of appropriated funds. Nothing in this
Agreement will be construed by the Parties to require the obligation, appropriation, or
expenditure of any funds from the U.S. Treasury. The Parties acknowledge that there
will be no obligation under this Agreement to expend any Federal agency’s appropriated
funds unless and until an authorized official of that agency affirmatively commits to such
expenditure in writing.

. Relationship to Other Agreements

If a Cooperator enrolls lands under this Agreement that are related to any other Federal
agreement(s), such as a Cooperative Agreement for a Partners for Fish and Wildlife or
Farm Bill project, the nature of the relationship between the agreements and covered
activities will be described in the Cooperator’s Certificate of Inclusion.

. No Third-Party Beneficiaries

This Agreement does not create any right or interest in any member of the public as a
third-party beneficiary, nor shall it authorize anyone not a party to this Agreement to
maintain any cause of action pursuant to the provisions of this Agreement. The duties,
obligations, and responsibilities of the Parties to this Agreement with respect to third
parties shall remain as imposed under existing law.

. Other Listed Species, Candidate Species, and Species of Concern

Although the Service regards it as unlikely, the possibility exists that other listed,
proposed, or candidate species, or species of concern may occur in the future on enrolled
property as a direct result of the on-the-ground activities specified in section 8 above. If
that occurs and the Cooperator so requests, the Parties may agree to amend the
Agreement and associated permit to cover additional species and to establish appropriate
baseline conditions for such other species.

. Notices and Reports

Any notices and reports, including monitoring and annual reports, required by this
Agreement shall be delivered to the persons listed below, as appropriate:

State Supervisor Regional Director

Oregon Fish and Wildlife Office U.S. Fish and Wildlife Service
U.S. Fish and Wildlife Service Pacific Region

2600 SE 98th Avenue, Suite 100 911 NE 11" Avenue

Portland, OR 97266 Portland, OR 97232-4181
Phone number: (503) 231-6179 Phone number: (503) 231-6241
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15. SIGNATURES

IN WITNESS WHEREOF, THE SERVICE HERETO has executed this Safe Harbor Agreement
to be in effect as of the date that the permit referred to in section 9 above is issued.

N ildlife Office L
U.S. F1sh and wildlite Service

Oy [l §/1/ 1

Project Leader, Willamette Valley National Wildlife = Date
Refuge Complex
U.S. Fish and Wildlife Service

o 5 (oo o/l

Deputy Regional Director Datel /
Region 1, U.S. Fish and Wildlife Service
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Appendix 1:
Template - Landowner Certificate of Inclusion



TEMPLATE

Landowner Certificate of Inclusion in the
AMENDED WILLAMETTE VALLEY NATIVE PRAIRIE HABITAT
PROGRAMMATIC SAFE HARBOR AGREEMENT
FOR THE FENDER’S BLUE BUTTERFLY

This certifies that the property described as follows [(description of property and enrolled
lands covered by the Safe Harbor permit)] owned by [(Cooperator’s name)], is included
within the scope of Permit No. [(permit number)], held by the U.S. Fish and Wildlife Service,
Oregon Fish and Wildlife Office, on [(date)], and expiring on [(date)] under the authority of
section 10(a)(1)(A) of the Endangered Species Act of 1973, as amended, 16 U.S.C.
1539(a)(1)(A). Such Permit authorizes certain activities by participating landowners
(Cooperators) as part of a Safe Harbor program to restore and enhance habitat for the Fender’s
blue butterfly (Icaricia icarioides fenderi) and other associated species. Pursuant to that Permit
and this Certificate of Inclusion, the holder of this Certificate is authorized to engage in any
otherwise lawful activity on the above described property that may result in the incidental taking
of the Fender’s blue butterfly, as appropriate, subject to the terms and conditions of such Permit
and the terms and conditions of the Safe Harbor Agreement entered into pursuant thereto by the
Permittee, the terms of which become binding upon the Cooperator upon the date of the last
signature below. The appended site-specific plan is incorporated as part of this Certificate of
Inclusion for the enrolled property. [At a minimum, site-specific plans must include those
items shown on the site-specific plan checklist in Appendix 3.]

Oregon Fish and Wildlife Office of the Date
U.S. Fish and Wildlife Service, Permittee

Signature of Participating Landowner, Cooperator Date

[Additional parties, optional] Date



Appendix 2:
Map of Fender’s Blue Butterfly
Distribution
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Appendix 3:
Site-Specific Plan Checklist
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Site-Specific Plan Checklist

At a minimum, each site-specific plan for enrolled lands must include the items listed below.

Site Description

O

O

O

Legal description of property to be enrolled.
Vicinity map and directions to the property from a major highway or road.
Site map(s) of the property, with portions of the property to be enrolled delineated.

Representative photos of the enrolled property, with photo locations identified on the site
map.

A description of current and recent land use practices on the enrolled land, with
descriptions of site and habitat conditions.

The baseline for the covered species, with locations of any occupied habitat or potential
suitable habitat for the lands to be enrolled shown on a site map.

Description and map showing occurrence of Kincaid’s lupine on the enrolled property.

Information about any other federally-listed species that may occur on the enrolled
property or in areas that could be affected by the covered activities. Include a description
of how adverse effects to listed species will be avoided, or how any potential take under
the Endangered Species Act is to be permitted prior to implementation.

Implementation Plan

O

O

Descriptions of the specific actions to be implemented on the enrolled property, with a
timeline for implementation and the responsible party or parties for each action.

Discussion of how the actions to be implemented are expected to provide a net
conservation benefit to the Fender’s blue butterfly within the period covered by the
Certificate of Inclusion.

Discussion of when the enrolled lands may be returned to baseline conditions. Typically,
the Cooperator’s right to return to baseline will be effective after the agreed-upon
management activities have been fully implemented and the expected net conservation
benefits have had time to accrue.



Monitoring and Reporting

I The Cooperator’s annual reporting plan for compliance monitoring (see template in
Appendix 7).

I A biological monitoring plan. The plan must be adequate for determining the status of
and changes in Fender’s blue butterfly populations and/or their habitats, management
effectiveness, and any other relevant factors pertaining to the enrolled lands during the
term of the Certificate of Inclusion. Monitoring results are to be submitted with the
Cooperator’s annual reports.

[0 Methods for quantifying any “take” of listed species that may occur.

[ The party or parties responsible for monitoring and reporting.

Additional Measures (as appropriate)

LI Implications to neighboring landowners. If activities on the enrolled lands could change
the baseline for the covered species on neighboring lands, describe how those landowners

have been or will be notified and/or involved, and reference any related Certificates of
Inclusion.

[1 Describe any other plans or agreements that may be related to the implementation of
activities on the enrolled lands, or relevant to the expected benefits to the covered
species.
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Appendix 4:
Fender’s Blue Butterfly Nectar Sources
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Fender’s Blue Butterfly Nectar Sources’

Scientific Name” Common Name* Origin®
Allium acuminatum tapertip onion Native
Allium amplectens narrowleaf onion Native
Anthemis arvensis corn chamomile; field chamomile Introduced
Bellis perennis English daisy; lawn daisy Introduced
Calochortus tolmiei Tolmie’s mariposa lilly; Tolmie star-tulip Native
Camassia quamash small camas Native
Cryptantha intermedia Clearwater cryptantha Native
Eriophyllum lanatum wooly sunflower Native
Geranium oreganum Oregon geranium Native
Hypochaeris radicata rough cat's ear, hairy cat's ear Introduced
Iris tenax toughleaf iris Native
Lathyrus sphaericus grass pea Introduced
Leucanthemum vulgare common oxeye daisy Introduced
(Chrysanthemum leucanthemum)
Linum bienne (Linum angustifolium) pale flax Introduced
Linum perenne blue flax Introduced
Lupinus arbustus (Lupinus laxiflorus) spur, longspur or silvery lupine Native
Lupinus sulphureus ssp. kincadii Kincaid's lupine Native
Myosotis discolor forget-me-not Introduced
Sidalcea campestris meadow checkermallow Native
Sidalcea malviflora ssp. virgata rose checker-mallow Native
Vicia cracca bird vetch Introduced
Vicia hirsuta tiny vetch Introduced
Vicia sativa common vetch; garden vetch Introduced
Vicia villosa winter vetch Introduced

Note: The Fender's blue butterfly has been documented feeding on all of the species listed above, although this
is not intended to be an exhaustive list. Generally, native species provide more important nectar sources for
Fender's blue butterfly than introduced species, and butterfly densities have been found to be highly associated
with native nectar sources (Schultz and Dlugosch 1999).

! Source: Schultz, C.B. and K. M. Dlugosch. 1999. Nectar and hostplant scarcity limit populations of an
endangered Oregon butterfly. Oecologia 119:231-238.

2 Sources: Oregon Plant Atlas at http://www.oregonflora.org/oregonplantatlas.html, Oregon State University,
Corvallis, OR; USDA Natural Resource Conservation Service Plants Database at http://plants.usda.gov/; USFWS
2006.

¥ Source: USDA Natural Resource Conservation Service Plants Database at http://plants.usda.gov/
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Please note:

Appendix 5:
Fender’s Blue Butterfly Monitoring Handbook

Only qualified surveyors covered by a U.S. Fish and Wildlife Service 10(a)(1)(A)
permit may survey for Fender’s blue butterfly
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Fender’s Blue Butterfly Monitoring Handbook

By: Tyler L. Hicks
PO Box 241, Ridgefidd, WA 98642
Emal: uplandsandpiper @hotmal com

42



BACKGROUND

b S I N PSPPSR

IDENTIFICATION

TR v et e e e A S M W BTNl 2

MONITORING

TECETT LTS o s oot s m e v e S A o B B S 0 S N A B S Al
PR ESENCEAABEEINCE - i s waim s s snein i o s s s i i o

APPENDIX L MODIFIED PEAK COUNT FIELD DATASHEET ...

APPENDIN L1 DISTANCE SAMPLING FIELLY DATASHEET... ..o

....................... b

Cover Photo: A Fender's Blue butterfly male on a Kincaid's Lupine flowering stalk with a Silvery Blue

butterfly and three cryptic Silvery Blue butterfly larvae,

43



BACKGROUND

SUMMARY

The Fender's Blue butterfly (FBE ) Faricia icaricidies fenderi) 15 a federdly endangered taxa endermic to
the Willamette Valley of westem Cregon. Within in its range FBE is found primanly in upland prairies
where its lupine host plants are present. The two primary host plant species include Spurred Lupine
(Lrpirer arbusius) and Kincad s Lupine (Lupisus oregarues), itself a federally threatened species.
Monitonng of the butterfly 15 critical to understanding population trends, responzes to management,
establishing baselines for Safe Harbor Agreements and mitigation, and measunng recovery, However,
momnitoning 12 complicated by a short window of time in which surveys can be completed, a pauaty of
suitahle survey weather conditions, and the presence of anearly 1dentical sympatric butterfly species the
Silvery Blue butterfly (EBB) laucapsyche ygdamus).

RANGE

The FEE is found exclusively in the Willamette Valley of western Oregon. FEB populations have heen
documented in Lane, Linn, Benton, Polk, Yamhill, and Washington counties, The populations are widely
scattered and most are generally found west of Interstate 5.

HARBITAT

FEB 15 considered an upland prairie specialist. However, it can be found in a variety of prairie hahitats
types of varying degrees of quality as long as the appropr ate lupine host plant species are present. Upland
prairie habitats within the FBB are typified by the presence of the following grarmnod speces Califorma
natgrass (Desthoma califormod), Roemer’s Fescue (Festuca idehoensis roemeart), blue wvald rve (Fhmis
garicus), tall natgrass (Arnkenatherum elativs), and tall fescue (Festuca arundingcea) wath the latter two
being exotic invasives, Additionally, amaornty of sites contan scattered or are bordered by Oregon
White Oales (ngmus Pupation

garryar). FBE habitar
can contain a variety of
foral resources that
provide nectar for adult
butterflies and these
include hoth native and
exotic plant species
{Appenthz T).

PHENOLOGY ! ill\'il .
April i
iy

FEB adults fly from ealy

May to labe June atmost Bl

locations (Fig 17 Males

Lggs

My 1 June

Figure 1. Thelife cycle and ﬁhmulngy nf the FEB butterfly.
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are usually the first to emerge followed by the first females one week later, Dunng extremely dry and
warm springs some mal es can be found & early Apnil and in extreme cool wet spnngs adult females can
be Bound a1 se as exrly July. Epge are land from May through June md hatch two weeks after
oviposition. Pre-diapause lava feed on the underside of lupine | eaves until the lupine senesce in late June
and July. FBE diapause and overwinter as larva until lupines sprout in the spang & which tme the post-
ch apause larva can typically be found feeding on the newly emerging leaves & the base ofthe plant Post-
i apause larvas grow rapidly through Apnl and inte May after which they descend into the leaf litter to
pupate after which adults begin emerping again in May snd June.

IDENTIFICATION
EGGS

FBE generally lavs single eggs on the underade of its lupine hostplant leaves. Eggs can be found from
trid-May through June at most sites. The eggs are small, 2 mem in diameter, puck shaped, and white when
unhatched (Fig ). After FBB larva hatch from eggs the outer shell remains leaving a anall whate donut
shaped shell hehind (Fig 2). FEB wall occasonally lay eggs on the upper surface of leaves especially in
dense lupine plants, or on other parts of the lupine or on plants adjacent to lupine.

Figure?2. An unhatched (Ieft) and hatched fright) FBB butterfly egg on the underside of a lupine
leaf.

SEB generally lay thar eggs on the lupine racemes
or on the Howers themselves (Fig 3). Ctherwise
SBB eggs bear remarkable resemblance to FEB
eggain ags color, and shape Like FEB eggs SBE
egg shells wall remain on the plant after hatchang,
For most sites the mg onty of SBB eggs will have
hatehed by the titne FBE eggs are being lad but
this depends on the degree of overlap of SBE and
FBE phenol ogy. which can vary by site and season.

Figure 3. A SBE ezg on a lupine racame.
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LARVA

FBB larva can be located on their hostplants during two separate periods of the year. Pre-diapanse, first or
second mstar, larva can be found on the undersides of lupine from mid-May until early July. Pre-diapause
are small, typically 3 to 7mm in length, are green in color, and covered in small whitish setae or hairs
(Fig. 4).

Post-diapause FBB can be found from late March through early May depending on the site. However,
April is considered the best month to detect post-diapause larva in the field. Post-diapanse FBB larva are
best located near the base of growing lupine where the new leaves are emerging from the soil. They range
from 5 mm to 17 mm in length and are typically slug-shaped. FBB post-diapause larvae vary considerably
in color. Most individuals vary from vibrant green to dull green although it is not uncommon to see a few
individuals with reddish or purplish hues. All post-diapause FBB are characterized by a white dorsal
stripe and larger individuals late in the season are typically tended by ants.

Figure 4. FBB pre-diapause larva (upper left). Post-diapause FBB larva with reddish hue (upper
right), more typical dull green (lower left), and being tended by ants (lower right).
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SBB larvae are amilar in sppearance to FBE larva However, the
two species can be readily differentated by theirlocabion on the
hogt plat. In general FBE lavae are found primanly near the
base of the plant or on the undergde of the lupine leaves whereas
SBE larvae are found primarnily on the fowering stalk. However,
there are occamond excephions espeaally in cool wet years
where post-diapause FEB can be found more frequently feeding
high on the plant on the f owering stalk (Fig 5).

Additionally, dueto phenologea difference between FEB and
SBE the two species can dso be differentiated by size (Tahle I).
For example, SBEE diapanse or overwinter & pupa. Any
appropriately shaped and colored larva greater than § mm found
dunng Apnl or early May on approprnate lupine are hkely be
pogt-diap aeze FBB. Additonally, SEE develop rapidly during
the gnng Whereas FEB rarely surpass the 2™ instar before
going into diapause wnd as aresult FBEB larva are several imes  Figure 5. A FBE larva feeding an
smaller than SBE larvain the l#e spring and eardy surmmer. lupine Nowears.

SBE can be differentiabed from FEEB by thear more omamented

color, which cam vary from gray-green to mibrant green and brown or even purple shades, and dorsal
stnping (Fig. 6). Addibonally, SBE larvae in late spnng or early summer are almo st always tended by
ants whereas pre-diapause FBE larvae ars not.

Figure 6. Three SEB larvae demon strating the wide variation in coloration and their tendency to he
tended by ants

ADULTS

At Brst glance adult FEB md SBB seern difficult to differentiate. Howewer, with expenence the bwo can
be readily separated in the net or through the use o f close-focus binoculars. There are few dorsa
characteristics that can be used to separate male FEE from male SBB (Fig 7). Both male FEB sd SBB
hawve an indescent blue doreal color. However, in fresh individusls male FEB tend to have a wader black
margin or ed@ng on the wings than SBE. As maes fade with age this distinguishing mark become less
religble [afferentiabing FEB and SBB fanales using dorsal color is more relisble. Mearly dl femde FEE
have a coppery sheen and color to the upper surface of the wings, not unlike that of an older penny, and
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will dmost always lack
any blue coloration (Fig
7). Femae SBE ae

i

generaly gray to dark
brown in color and - =
frequently have some QE E

blue flecking. Female
SEE will fade to alight
brown wath age (in one to
tovn weeks) similar to that
of femde FEE. However,

SBB

a female SBE will never - 3

possess the coppery luster ,_5:-'-.' E

that a female FBE does. =

Dhfferentizhing FEB and

SBB 13 best accomplished

using identification Figure 7. A comparison FEE and $BE male and female d orsal
markers on the ventral or  coloration,

underside of the wings

(Fig ). Ventrd pattems do not differ sigmi Bcantly between sexes and can be used to separate species no
matter the sex. The most wadely noted difference between the two species 15 the presence of a
submargna spotband on both the ventrd forewing and hindwing of FEB whereas this second band of
spothing i3 always absent in SEE. However, the submarginal spot-band on FBB 13 not always readily
apparent and can be espeaally difficult to detectin pale or faded indivduas (Fig 9). Fortunately, several
other underwnng characters can be used to differentiate the two species. For example, the cell-end bar on
the ventral side ofthe forewing 15 aways substanhally wader in FEB than in SBB. In general the cell-end
bar 15 about ¥ a5 wade &1t 12 long in FBB whereasin SBE it 12 typeally £ % & wade as taslong In
addition, the spots in the postmedian and submargina bands of FBE tend to be irregular in shape whereas
they are typicaly more round in SBBE. Lastly, the spots in the postrnedian band on the underside of the
hindwing of SBE are not aligned whereas those in FBB for near perfect arcs,

Table . A comparison of FEE and SEE life stagesand phenology. Grey areas indicate presence of a
life stage during the indicated tim e frame.

Teaxh fagrt  fgtmter  ckdter  Howaba Decesber

1
B
5
g
€

fJ
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Forewing

=

Hindwing

Submarginal
Spot-band
Present

FBB

Wide Cell-
End Bar

Spots

Irregular shaped

o

Spots are
aligned

SBB

Narrow Cell-
[ ] End Bar

Circular shaped
spots

[ 4

[ 4 :

‘ Spots are
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Submarginal
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Lacking

.

Figure 8. A comparison of the dorsal patterns differences and key identification marks separating FEB from SEB.
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Figure9. FBE (top) and SBE (bottom)

lack the submarginal spot-band.
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MONITORING
TECHNIQUES

Monitoring of FBB takes on three forms of varied intensity, The least intensive form of monitoring is
presence’absence monitoring, followed by the modified peak count method, and finally the most intensive
monitoring, distance sampling, Factors determining which technique should be used nclude: season, site
size, sibe profection, the potential FBB population siee, and the goals of the montoring project. Use the
questions in Table IT to determine which method of monitoring is recommended for vour site, 1F vou are
uncertain consult with LUSFWS,

Table IL Use this table and the questions below to determine which level of monitoring is
appropriate.

Yes My
Is the site larger than 1 ha?

Is the site likely 1o support more than 200 FEB?

o vou want 1o measure FBRE response o gement or restoration?

"'} ou answered vis 1 of the above ||!l|'h11'||-r'|\ vou shoulg Irr||.'I|||'Hl Distance sam
IT vou answered no to a estions above proceed below.

Is ihe site under profeciion (e.g. conservation easement, federal lands)?
Is ihe site likely io suppori more than 50 FBB?

Is the site within 1 km of another FBB population?*

If you answered ves to all of the above questions use a modified peak count.

"'_\'IHI answered no to one or more of the above confirm Presend sence on an annual bas

possi ble.
1 USFWS il uncertain,

PRESENCEABSENCE

Presence/absence is the least intensive method of monitoring with broadest temporal window for
completion. The ebjective of presence/absence is to confirm occupancy and monitor persistence of FER
populations. FBE populations, especially small populations, are subject to periodic extinetions and
recolonization events, Presence/absence can be established from early April through the end of June using
immature and adult life stages, However, it is recommended that monitoring of adult life stages be used
when possible. For most sites adults are flyving from mid-MMay through mid-Tune. Observers may wish to
visit multiple times across the season to confirm presence absence. However, once presence is confirmed
additional visits duning that yvear are not necessary. Presence/absence of adults is best achieved by slowly
walking the site and visiting kev resource arcas including: lupine patches, areas rich in nectar, and any
exposed wet mud where males may congregate. During presence/absence surveys a rongh count of the
tetal adult FBB should be noted,
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Besides adults, eges offer a viable alternative to presence/absence monitoring and can be useful if poor
survey weather conditions prohibit adult surveys. The underside of lupine leaves can be checked during
June for the presence of FBB eggs. Lupine leaves can be rapidly assessed by gently bending the stems so
the underside of the leaf is facing you and rolled between your fingers so that the entire underside of a
leaf can be assessed. SBB will occasionally lay eggs on the underside of leaves. When monitoring the
presence/absence of FBB eggs you should check between 250-1000 leaves across the site. Focus your
efforts on small isolated plants as they tend to hold larger numbers of eggs. If one to nine eggs are found
the site is considered “probable™ for presence. If more than 10 eggs are found the sile is considered
“confirmed” for presence. The most difficult life stage to use in establishing presence/absence is the larval
stages due to their low detectability. However, it does allow for monitoring during April prior to the flight
season. Post-diapause larvae are most easily found in April by searching carefully at the base of the plants
where new shoots are emerging. Choose plants that show damage from larval feeding to increase your
odds of locating a larva. Post-diapause larvae arc frequently tended by ants and a lupine with ants
crawling on it ar¢ a good sign that a FBB larva might be present. Pre-diapause larvac may be encountered
during June when scarching for eggs.

Table III. Levels of confirmation of presence/absence of FBB.

Absent Probable Confirmed
- No adult or immature life - 1 to 9 eggs of suitable size and | - Adult or larval FBB present
stages of FBB present color found on the underside of | - 10 or more eggs of suitable
lupine leaves size and color found on the

underside of lupine leaves

MODIFIED PEAK COUNT

The objective of the modified peak count is to provide an approximate estimate of FBB population size
with a minimal amount of time invested in surveying. The accuracy of the estimate is principally
determined by the observer’s ability to survey during the peak flight period of male FBB. Male FBB
populations tend to peak within 1 to 3 weeks after the first adult ecloses or emerges from the pupa. In
order to ensure that the site is surveyed during the peak male flight multiple visits during early to late
May are necessary. Early visits to sites should serve to inform the surveyor of the relative size of the FBB
population (e.g. are there many or very few adults flying early in the flight season), the distribution of
resources (e.g. lupine, nectar, mud) at the site that should be surveyed during the peak count, and the
temporal proximity to peak male flight. For most sites in most years peak flight will occur between the
18" to 31* of May. In cooler years or at later sites peak may occur in early June. Good indications of
peak flight include: 30-40% of the FBB individuals observed are female and a sudden spike in the
number of fresh (brightly colored and no wing wear) males flying. Nearby sites (< 2 km away) with
similar slopes and aspects can be used as sentinel sites to determine peak at outlying sites.

For most sites surveyors should plan to visit a site at least once between the 10" and 17" of May to get a
sense of the relative flight phenology. An additional two visits will likely to be necessary between May
18" and the 31 (or early June for some sites) to complete the peak survey count or confirm the peak
flight period has passed. Surveys should take place between 10 AM — 4 PM on days with less than 50%
cloud cover, greater than 60 F air temperature, and wind less than 12 mph. In some years surveyors may
be forced to survey during sub-optimal weather. During cach visit surveyors should thoroughly survey all

9
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resources where adult male FEBs are
likely to congregate ncluding: lupine
patehes, nectar patches, and exposed wet
mud where males gather to coll ect salts
(Fig. 10). Areas of prairie with no FEB
respurces do not need to be aurveyed.
Duning each survey the tota number of
adult blue butterflies should be recorded.
Esther duning the survey or after the
survey 13 complete a subset consisting of
atleast 10 male blues (1f < 100 male blues
counted) or 10% ofthe total male blues
courted should be captured or snewed Figure 10. When surveying for presmceabsmce or

through binoculars and identified to the completing a peak count all resources of a site should be
species level and thar data should be visited including nectar (pink), mud puddles (hrown),

recorded. Susveyor chould record the start  and lupine (greem). All other ares can be ignored.

and end time of surveys, weather

condition, ate data, total number of maes blues counted, and the FEB/SBE rahos on a data sheet dunng
each survey (Appendix II)

DISTANCE SAMPLING

Dugance sanpling 1 the most intensive method of momtonng FBE. It 1s atransect based survey
techmque that can account for undetected butterflies, observer differences, variability in detectability due
to abiotic and motic factors (&g weather, vegetation) and generates confidence intervals around

popul #1on eshmates, Distance sampling 15 widely employed in monitonng ammals especally those
occurring in open landscape such as prasne. It 13 comently used in momtonng the endangered Kamer Blue
Butterfly (Lycaeides melissy samioefis) in the Great Lakes region.

There ae three maor assumptions that need to be met when completing Distance sampling surveys.
Meeting these assumptions 15 cntical to acourately estimating FEE populations and are explaned in more
detal below.

1) Busterflies on the transect line are detected wath certainty.

1) Distance measwres are acclurate.

3) Distance measures are to the | ocatbion where the butterfly was fret detected

Srvey Design

The Brst step in Dastance sampling FBE 15 establishing survey transects. An assumption of Dastance
sampling 15 that the butterflies locahons are independent of the survey transects. This assumphon 1= met
by choosing a random start point and systematically placing transects across the ate. Transects should be
placed 5-20 m apart and each transect should be given avnigque aphanumenc identifier. Uze larger
spacng to more efficently survey large sites and use smaller spacing at smaller sites, ates known or
expected to support low densities of butterflies, or where lupine patches are small and infrequent.

10
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Transects should be oriented to mawmitnize length for more efficient and compl ete coverage of the site
{Fig 113 Forlarge sites with localized lupine resources 1t may bemore cost and time efficient to
delineate smaller patches that are surveyed rather than surveying an entire asite (Fig. 12). With this
approach you will have higher FEB population densities but a smaller occupied area Transect start and
end points should be flagged or marked in amanner that will last the field season. For transects longer
than 50 m or in hally terrain it 15 often useful to pertodically flag along transects so that surveyors do not
dewiate from the transect lines.

Figure11. A comparison of efficient (1eft) versus inefficient (right) transect placement. When
placing transects it is more efficient to orient transects to maximize length. Thisreduces the amount
of time surveys spend not surveying walking hetw een tran sects.

Fioure 12. For lar ge prairie patches with isolated lupine it may he more dficient to designate
smaller FBE patches for surveys (right) rather than survey the entire site (left).

Com plating Suneys

Each site will need to be surveyed a rmimmum of five times dunng the fli ght male FBE flight season from
early to mid-May to mid-Tune, Surveyors should attempt to complete at least one survey o or near the
peal flight period. Prior to each survey surveyors should record the location, date, time, temperature,

wind speed, and percent cloud cover. Itis recommended that surveyors record survey data using a digital
recorder o record app on their startphone and later transcribe the data onto data sheets. This allows the

1
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observer to continuously keep their eves on the survey transect. At the beginning of each new transect
surveyors should note the transect identifier.

During each survey surveyors should walk each transect line at a steady pace. Surveyors should focus
most of their attention directly in front of them in order to ensure that all male blue butterflies on or near
the line are detected. When surveyors detect a blue butterfly they should note its location of first detection
in front of them and whether or not it was flying or sitting at time of detection. If multiple butterflies are
interacting (e.g. chasing or mating) the “cluster size” or number of individuals should be noted on the
datasheet. When surveyors reach the location perpendicular to the original butterfly(ies) location along
the survey transect they should measure the distance from the survey transect to the original point of
detection (Fig. 13). This measurement is best accomplished using a 3 to 4 m lightweight pole made from
aluminum with distance bins of 0.25 to 0.5 m in width marked out along the pole. Distance greater than
the pole can be estimated. Collapsible poles of this length can be readily purchased from entomological
suppliers such as Bioquip. Distance to the butterfly can be estimated to the nearest tenth of meter or
butterflies can be placed into distance bins 0.25 to 0.5 m in width. Surveyors should to their best ability
avoid double counting butterflies on a single transect and may need to note the locations of several
butterflies at one time (Fig. 13). Surveyor should only record data while walking survey transects. When
all transects have been surveyed surveyors should record the time and note any significant changes in the
weather or other pertinent notes on their audio recorders. Either during the survey or after the survey is
complete a subset consisting of at least 10 male blues (if < 100 male blues counted) or 10% of the total
male blues counted should be captured or viewed through binoculars and identified to the species level
and that data should be recorded.

Figure 13. Surveyors should walk each transect and measure and record the perpendicular distance
of each male blue butterfly from the transect line.

Data Analysis
After completing surveys data should be transcribed from audio recordings onto data sheets or directly

into a database. Data analysis is completed within the program Distance (http://www.ruwpa.st-
and.ac.uk/distance/). Data analysis should be completed by someone trained in analysis of Distance

12
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sampling data and familiar with the life history, behavior, and sites occupicd by FBR, Contact USFWS if

vou are unable to find someone who can complete analysis of vour Distance sampling data,

Databases should be prepared in a manner to facilitate importation in to the program Distance. Data for
detections is entered in rows, Each detection gets its own row of data, The columns are populated with
information on the site, time, weather, distance, cluster size, and FBE/SBE ratio. If a transect is surveyved
and no individuals are encountered then a row is entered with no values entered in the perpendicular
distance, behavior, cluster size, or sex column (Fig. 14). Data can be entered into Excel, Google
Spreadshects, or tab/comma delmited text files.

Colurmnar data should be entered in the following sequence (Fig, 14),
1.} Site
2.} Patch (if applicable)
i) Surveyvor
4) Date
5. Start Time (follow military time)
) End Time (follow military time)
7.} Temp (F or C but be consistent)
£) Wind (mph. kph, or beaufort)
9.) Cloud Cover
10.) Transect sdentification
11.) Transect length (meters only)
12.) Perpendicular distance to butterfly or butterfly cluster (leave blank if no detections on transect)
13.) Behavior (flving or sitting) (leave blank if no detections on transect)
14y Cluster size (leave blank if no detections on transect)

15.) Sex

16.) %o Fenders
S [Paen [Eirayer [Cate ImmtEmmt"'er Wir [Cioud Cowai | Trasedt | Langsn [Pivp Dial [Behsder M_Erx % Farmen
ESHWR (Al [TLH SMasot 1384 o] B 1 Fu 1 L1 0 5|Fhying 1 062
|[esten Jamas  [nn sHa201 1383 [ s 1 m 2 ] 062
AT [IIE | [ [ o 1 m 3 i [T
[Esnar Jamas e I s us EE w4 [ 1[Fiying [ 062
[esvaR Jamas  [Tm [FIEEIE: [ W w1 m 4 [EN ofFtying 1l [
AT L 201z 1363} I3 @ 1 m s 1] ofFtying ET 0.62)
BSHAR et [TLM 1201 1 =] z 1 ] 194 1[Fiyng [ =
Em Area _E'uu i m% 13 WA @ 1 g [ a:mq EF [
EGHAR [Arma A 1801 [ ['E T 0} 3] 0.5|Frying [ 5
EGHR |Aea s |TH S1BRaT I s a1 ) 1) [T i i
[Estr Jamas  [TH FRIE| 185 1 ] 1 = K ] | 062
[Estar Jamas  [TH FIIE | 128 [ i 1 m 8 ] | [T=

Figure 14. An example of FBE Distance sampling database. Note how transects with no delections are
lefi blank.
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Fender’s Blue Butterfly
Modified Peak Count Monitoring Form

Site Mame: Survevor Mame:
Date: Time: Temperature “F:
Wind Speed (Beanfort scale): Cloud Cover (10% increments ):

Use the space below, if neaded, to tally butterflies,

How many male blue butterflies did you encounter at the sile?
Specics subsampling results; # of Fender’s # of Silvery

Using vour best judgment do vou believe that this survey was completed before during or after  the
peak Might period for this site? (cirele one)

Did vou observe any site levels impacts at the site? (Check all that apply)

O Mechanical treatment (mowing, tilling, ete...) [1 Grazing {presence or evidence of livestock)
O Fire (1 Invasion (blackberry, broom, grasses, efe...)
0 Habatat loss {development, road development, ete...) O Chermcal appheation (herbmedes)

0 Other: ) [ Hahitat improvement

Please provide a description of site level impacts (use back if vou necd more space):

If photos of site impacts were taken write the photo id(s) here:

14
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Speed s
Beaufort P Specification on land
km/h mph

] Calm Lessthan 1 | Less than1 |Smoke rises vertically.

1 Very Light 1-5 13 Direction of wind shown by smoke drift but not by wind vanes,

2 Light breeze 611 47 \.'\.f_mglfeltonface, leaves rustle, ordinary wind vane moved by

wind.

3 Gentle 12-19 a.12 Leaves and small twigs in constant motion, wind extends white
breeze flag.

4 Maderate 20-29 13-18 Wind raises dust and loose paper, small branches move.
breeze

5 Fresh 30:39 1834 Smalltrees in leafstarttosway, crested wavelets on inland
breeze Waters.

6 Strong 4050 2531 Large branches in n?lUtIU_I'I,WI“ISﬂInﬁ in telegraph wires,
breeze umberellas used with difficulty.

Time Budget Data (Please record the amount of time in minutes you spent doing the following activities

in order to survey this site):

Driving:

Walking:

Surveying:

15
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Fender’s Blue Butterfly
Distance Sampling Form

Site Mame: Survevor MName:

Duate: Start Tame: End Time:

Temperature °F: Wind Specd (Beaufort scale); Cloud Cover { 108 increments);
Behavior Codes: F = Flying or 5 = Sitting Sex Codes: M = Male or F = Female

[Transect Perp. Dist. Behavior | Cluster Size Sex{es) Commenis or Notes
Species subsampling results: # of Fender's i of Silvery

Page: of



Did vou observe any =ile levels impacts at the site? (Check all that apply)

O Mechamcal treatment (mowing, ilhng, ee.. )

0 Fire

0 Other:

[ Grazging {presence or evidence of hvestock)

[ Invasion (blackberry, broom, grasses, ete...)
0 Habitat loss (development, road development, ete...) [ Chemical application (herbicides)

[ Habitat improvement

Please provide a description of sife level impacts:

Speed .
Beaufort Specification on land
krh mgh
iy Calm Lessthan 1 | Lassvhan 1 |Smekbe rises werically
1 Viery Light 15 1-3 Direction af wird £ hown By smake drift but not By wind vases.
W I f: | b, ordl Wil 1
3 Light breese E11 47 .mdfutﬂn face , leaves rusthe, ondina ry wing wane moved by
wind.
| Il rwigs | I whi
3 Ganthe 12-19 312 Leavies and mall veigs im constany monan, wing edends L1
beeese flag.
a M::;""“ w029 1328 |Wind raises dusta nd loose paper, small branches move.,
I
5 Fresh 1039 1034 Small trees in lnaf stat tosway, crosted wavelets on imlangd
Brdibe BT
Srrarg La rpe branches in motion, whistling in telegraph wires,
& 4050 2531
Bren e wirbern |34 pied with gitficuley.
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Fender’s Blue Butterfly
Surplus Distance Sampling Form

Site Name: Survevor MName:
Date: Start Time: End Time:
Transect | Perp. Dist. | Behavior | Cluster Size Sexies) Commenis or Notes

Page: of

18

61



Appendix 6:
Template - Permittee Annual Report
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TEMPLATE

Permittee Annual Report for the
AMENDED WILLAMETTE VALLEY NATIVE PRAIRIE HABITAT
PROGRAMMATIC SAFE HARBOR AGREEMENT
FOR THE FENDER’S BLUE BUTTERFLY

Permittee’s Name: U.S. Fish and Wildlife Service, Oregon Fish and Wildlife Office
Permit Tracking Number: TE-208532-1

Location: Benton, Lane, Linn, Marion, Polk, Washington, and Yamhill Counties in the
Willamette Valley of Oregon

Covered Species: Fender’s blue butterfly, Icaricia icarioides fenderi

Management and Conservation Actions

Instructions: Provide a summary of significant activities and accomplishments for the period,
including 1) any new Cooperators enrolled during the reporting period, a description of newly
enrolled lands, management activities to be carried out, and expected benefits to the covered
species, 2) actions taken to date on enrolled lands in relation to each of the management and
conservation activities described in the Agreement, Certificates of Inclusion and Permit, and 3)
supplemental information such as additional comments and copies of photos, data, scientific
papers, or other products related to activities covered under this Agreement, as available.

Monitoring Program

Instructions: Describe in general terms the monitoring programs for various enrolled lands,
results, and findings for the current year. Annual reports are designed to provide information
concerning the effects and effectiveness of the Agreement’s conservation actions on the covered
species, as well as to determine if the conservation actions the Permittee undertakes meets the
Agreement’s “standard” of benefiting the covered species. The monitoring report will document
any changes in the covered species population or the habitat associated with that species on the
enrolled lands over time, and will denote whether the data provided is from the Permittee
Cooperator, professional scientist, or other specific individual or entity. A current list of
Cooperators should be included that indicates when each Cooperator’s enrolled lands were last
visited. Every property should be visited at least once every 1-3 years.

Date of the Report: [Due on or before December 31st, for the prior fiscal year]
Annual period covered:

Date Annual Report was Received: Date Annual Report was Reviewed:

Signature of Reviewer:

Printed Name and Phone # of Reviewer:




Appendix 7:
Template - Cooperator Annual Report
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TEMPLATE

Cooperator Annual Report for the
AMENDED WILLAMETTE VALLEY NATIVE PRAIRIE HABITAT
PROGRAMMATIC SAFE HARBOR AGREEMENT
FOR THE FENDER’S BLUE BUTTERFLY

Cooperator’s Name: [Cooperator]

Permit Tracking Number: TE-208532-1

Enrolled lands: [description and specific location of the enrolled lands covered in the report ]
Covered Species: Fender’s blue butterfly, Icaricia icarioides fenderi

Management and Conservation Actions:

Instructions: Provide a summary of significant activities and accomplishments for the period,
including 1) actions taken to date on enrolled lands in relation to each of the management and
conservation activities described in the site-specific plan, Certificate of Inclusion and Permit, 2)
“take” of covered species, and 3) any supplemental information such as additional comments,
observations, and copies of photos, data, scientific papers, or other products related to activities
covered under this Agreement, as available.

Monitoring Program:

Instructions: Describe in general terms the monitoring program, results and findings for the
current year. Annual reports are designed to provide information to the Service concerning the
effects and effectiveness of the Agreement’s conservation actions on the covered species, as well
as to determine if the conservation actions the Permittee and Cooperator(s) undertake meet the
Agreement’s “standard” of benefiting the covered species. The monitoring report will document
any changes in the condition of individuals of the covered species or the habitat associated with
that species over time and will denote whether the data provided is from the Permittee,
Cooperator, professional scientist, or other specific individual or entity. Photos from
established photo monitoring points should be included, if available.

Date of the Report: [Due on or before September 30th, for the period covering the fiscal year]
Annual period covered:

Date Annual Report was Received:

Date Annual Report was Reviewed:

Signature of Reviewer:

Printed Name and Phone # of Reviewer:
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