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Alternatives Selection Process Report
For the Farallon Mouse Eradication DEIS

‘Executive Summary

|\i: decision-making tool that was
developed to assist the USFWS in deciding which mouse removal methods might become Action
Alternatives that will be developed and fully analyzed i in the Draft ElS: InvaS/ve House Mouse Eradication
from the South Farallon Islands of the Farallon Natlo / Wlldl/fe Refuge. The Alternative Selection
Process utilized available data and the expertise of eradlcatton specialists and lsland resource specialists

The Alternatives Selection Process Report describes the qu

to systematically analyze and objectively compare potentlal mouse_removal methods

The methods analyzed with this tool wer” scored and ranked Ifh hey were consistent wnth meeting the
purpose of the project. The project purpose states that the proposed action must meet the Service’s

management goal of protecting and restormg the ecosystem of the- Farallones particularly seabirds and
other native biological resources, by eradicat 'g non- -native house mice.. ‘The potential mouse removal

methods that were ana]yzed were selected based on publlc ahd agency comments received during the
NEPA scoping processe
rodent eradication efforts v

m 2006 and 2011, as well as from a thorough review of past mouse and

Fifty-five poténti
with various application methods mechanical removal methods such as trapping, and several
theoretical

a'i‘mouse remoyal thods were analyzed in the model, including sixteen rodenticides

vethods such as sterlhzatlon - This selection tool is intended to allow decision makers to

compare the‘, otential 1mpactsr f each method to island resources and determine which methods have
the greatest potentlal to effectlvely eradicate mice from the Faralion Islands, as well as to achieve the
purpose of the pro;ect W|th the Ieast impact on the environment.

Thirteen products were developedas input parameters to the decision-making tool or to provide
additional support for dECISlonm _‘akers when using this tool to determine which methods should be
developed into action alternatlves for the Draft EIS. The products developed include:

1. List of Minimum Operational Criteria

2. List of Operational Tools and Methods

3. List of Important Operational Considerations, Environmental Concerns, and Potential
Mitigation Measures to evaluate in Matrices

4. An Analysis of Mouse Control vs. Eradication

Comparison of Mouse and Rat Ecology

6. Conceptual Model of the Alternative Selection Process
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7. Matrices evaluating the Methods for Environmental Concerns
a. Biological Resources Worksheet (Short Term Negative Impacts)
b. Overall Environmental Concerns Matrix
8. Operational Considerations Matrix evaluating all potential alternatives
9. Combined Matrix that combines scores from the Overall Environmental Concerns Matrix and
the Operational Considerations Matrix
10. Minimum Operational Criteria Matrix comparing each potential alternative
11. Mitigation Matrix that includes a subset of potential alternatives that meet the Minimum
Operational Criteria and are evaluated for mitigation potential
12. Potential Alternatives List with a described outcome from the Alternatlves Selection Process
based on the Total Score from the above ranked matrices.
13. Report Summary on how the Potential Action Alternati

ere assessed and scored

Each potential alternative was analyzed for its potential imﬁéct to rsiéhd resources (biological, physical,
and socnal) as well as its availability for use and its pot' ntlal for successfully eradicating mice from the
Farallon Islands. The scores allowed for easy comp n of the potential alternatlves to better
understand the relationship between various oper:a‘tiqnal and environmental cor),_cerns. The fifty-five

methods resulted in scores ranging from a low (best):;‘f)f' 24 toa high {worst) of 9. -

Every method was filtered through a chec"' ist to establlsh a subset of potential alternatrves that meet

the Minimum Operational Criteria. The M:mmum Operat:onal Criterla is a coarse filter that provided a
framework for eliminating methods that were Ioglstlcally or techmcally unfeasnble {(not available),
unacceptably unsafe, or whoseruse might vrolate Refuge s gwdelmes or Department of Interior policies.
Of the 55 potential alternatives, elght satisfied aII of the Mmrmum  Operational Criteria, and all eight
methods had scores thatiranked among the top ten scores for combined environmental concerns and
operational considerations AI! elght potentla! actlon alternatlves involved an aerial application of

: . method The elght methods were then rescored under a

suite of potent:al mitigation measures and best practices that
could be employed durin é mouse eradlcatlon operation.

rodenticide a

mmgated scena 'based ona se

Of these eight possible methods,f drphac:nq’ne and brodifacoum are the only two compounds that have
products that are eurrent!y regist‘efr_e‘d with the EPA for conservation use for island rodent eradications,
and thus are the ohly two legally a‘\'/_fajlable for island eradication use in the United States. The available
products are diphacin'drie D50, brodffacoum 25D (designed for dry environments like the Farallones)
and brodifacoum-25W (desugned to last longer in wet tropical environments). The two potential
alternatives that are current!y available for conservation/eradication use, and are best designed for the
Farallon Island’s climate are Diphacinone-D50 and Brodifacoum-25D.

Five methods met the Minimum Operational Criteria but were not considered as suitabie as Action
Alternatives due to current unavailability: they are not registered with USDA for conservation use, and
they appear to have no greater efficaey for eradicating mice nor any less of an impact on the
environment than the two available registered rodenticides. The five toxicants dismissed are either first
generation anticoagulants toxicologically similar to diphacinone, second generation anticoagulants
toxicologically similar to brodifacoum, or a subacute toxicant that has similar impacts as brodifacoum.
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Of the five toxicants that were not selected as Action Alternatives, none are projected to have a vhigher
potential to eradicate mice from the Farallon Islands than brodifacoum or diphacinone.

Based on all of the information reviewed and assessed in this process, the two alternatives that scored
among the top for full development and analysis as Action Alternatives in the Draft EIS are the two
products that are currently legally available and registered for island eradication and conservation use in
the United States: aerial diphacinone D50 and aerial brodifacoum 25D.

Of the 60'island mouse eradications attempted worldwide, over 82% have utilized one of these two
compounds (n=1 for diphacinone, n=48 for brodifacoum). Of the 41 successful mouse eradications
world-wide, 98% (all but one) used brodifacoum or a closely relat

second generation anticoagulant.

The following table illustrates the outcome of each of the e’j’ght-potéhtiﬁal Action Alternatives and a brief
justification for dismissal from further consideration or inclusion in th EIS as an Action Alternative.

o : u- 3 N .
um Operational Criteria

. ot'regqstered, similar to D50, history of
3 ' resistance

Registered, history of use

ive in EIS

Aerial
Cholecalciferol

Dismissed Not registered, similar impacts to 25D,

history of resistance

T

Not registered, similar to 25D

Dismissed
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Draft

Alternatives Selection Process Report
For the Farallon Mouse Eradication DEIS

Alternative Selection Process Obiectives

1. ldentify a reasonable range of alternatives that meet th Purpose & Need for action based on
input from project scoping (and in conformance W/th 40 CFR 1502 14 & 43 CFR 46.415)

2. Explore and assess each alternative to be cc 5|dered according to.a set of established
Minimum Operational Criteria, Environméhtal Concerns, and Operational Considerations.

a. Rigorously explore and objectively evaluate all reasonable alternatives, and for
alternatives which were’ llmmated from detalled study, briefly discuss the reasons for
their having been eliminated (§1502 14(a)).

b. Use the NEPA process to 1de tify and assess the reasonable alternatives to proposed
actions that will avoid or mlmmlze the adverse effects of these actions on the quality of
the human environment (§1502(e)) SRR

c. The range of alternatives dlscussed i Enwronmental Impact Statements shall
encompass’ those to be cons:dered by the ultimate agency decision-maker (§1505.1(e),
§1502.2(e}). ' |

‘A’:_ystematlcally accep or dlsmlss alternatlves from further consideration for development in
the- DEIS based on whether they meet the Minimum Operational Criteria for success.

4, Objectwely assess the re ‘ ining alternatlves for mitigation potential to assist in deciding
which alternatwes writl begdeveloped as Action Alternatives in the Draft EIS for the Farallon
Mouse Eradlcatlon pro;ec' :

5. Fully document th AI rhatives Selection Process and the rationale used to select alternatives
based on the Minimum Operational Criteria, Environmental Concerns, and Operational
Considerations.
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Alternative Selection Uncertainty Model Inputs and Parameters

1. ldentify the Minimum Operational Criteria for the Project (i

e The Minimum Operational Criteria identify the necessary characteristics that an
alternative must have to be fully developed in the Draft EIS.

2. Purpose Statement

A. The Purpose Statement serves to focus the scope alternatives to be considered.
The Purpose Statement was defined by FWS re,; ‘staff with core partners PRBO & IC.

Purpose = The purpose of the proposed actlon is to meet the Service’s management goal
of protecting and restoring the ecosystem of the Fara/lones particularly seabirds and
other native biological resources, by eradlcatmg non-native house mice.

3. Compile a List of All Ava’ilg_blée Operat‘ional‘ T,obls and Methods

e Record each tool and method asa row headmg in the matrix.
Tool examples lnclude
1. Tra pmg

iderations,

A. Review Envnronmental fssues, Operational issues, and potential Mitigation Measures
from EIS scoping and the EA planning process

B. Synthesize results of recent EIS scoping with issues identified and analyzed during
previous EA development and EA scoping process

C. Add suggestions for additional issues brought forward by cooperating agencies

D. lIdentify the Environmental Concerns, Operational Considerations, and Mitigation
Measures that should “drive” the alternatives development
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5. For each Tool/Method, assess their effects on Environmental Concerns,
Operational Considerations, potential Mltlgatson, then determine if they
meet the Minimum Operational Criteria (

A. Write a gualitative description of the decision criteria and scoring rational

B. Analysis Control vs. Eradication
{. Analyze the cost/benefit of control tools

ll. Determine if any control projects meet t’h‘e‘.zPi.i,rpose and Need of the project

€. Summary of mouse vs. rat ecology v
[. Summarize the differences and 5|m|Iarmes between mouse ecology and rat

ecology, and determine how speues ecology lmpacts operational success in
eradicating the target species.-

D. Conceptual Model of the Matrice‘s’”‘: -
Il. Develop a conceptual model that illustrates the matrix process, as well as

describes the thought process behind the step.

E. Assess Environmental Concerns
Il To what extent is thé, potentlal alternat:ve likely to lead to short term negative
impacts? ' 2
v, How will Envnronmental Concerns be evaluated for each potential alternative?

F. Assess Ogeratlonal Consrderatlon )

H. Deterr‘ﬁiﬁev Mit ga ion Measures that could address the Environmental Concerns
. Assess the extent to which impacts could be reduced for each potential

alternative
o Examples:
®  Carcass removal
e Gull hazing
=  Raptor capture/relocation
il. Determine the scoring system for mitigation

I. Determine the Total Mitigated Score for each Alternative
I. Comnbine scores from the Mitigated Environmental Concerns and Operational
Considerations to obtain a Total Mitigated Score for each alternative

6
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J.  Rank the Alternatives based on their Overall Scores
{. Ranked alternatives will be used as a guide to select the action alternatives that
will be fully developed and analyzed in the EIS

Alternative Selection Model Procedures

1 i 5 ) into Matrix columns and rows

vdeal scenario to use a control or an eradicat n technlque?
B. Determine if both control and eradlcatlon prOJects have the potentlal to meet the goals

alternatives to consider in this analysns"‘

3. Summarize the similarities and dlﬂ’erences between mouse and rat ecology ’

A. What are the differences and similarities’ b &n mouse and rat eco

B. What information about r ns is usefully when planning a mouse
eradication and what info rf»natlo\n. is not?

4. Develop a Conceptual Model illustriiipg the‘Aﬁié"matives Selection Process

Develop Matr éé_’(BiolO"g’fEél'Resources" Work's’ﬁ_/ét’ and Overall Environmental Concerns) that

Identlfy all ofthe operatlonal issues (

B. Determine how each operational consideration will be evaluated and scored within the
matrix :

C. Score each implementation tool and delivery method for operational Considerations

D. Total scores for each implementation tool and delivery method

E. Provide justification for scores

7. Develop a Filter that determines if each alternative meets the Minimum Operational Criteria

A. Determine if each alternative meets the Mlmmum Operational Crutena to be considered
further
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B. Provide justification for dismissing alternatives that do not meet the Minimum
Operationdl Criteria

8. Develop a Mitigation Matrix that includes the alternatives that meet the minimum
Operational Criteria and determine the mitigated score for each alternative (
A. Create a list of alternatives that meet the Minimum Operational Criteria
B. For each Environmental Concern reevaluate the short term impacts ofthe alternative
with mitigation measures.
€. Determine and justify the amount of relief (score) each mitigation measure will have on
the overall-impact to the Environmental Concerns and Operational C lderatlons
D. Combine scores from the Operational Considerations Matrix (| ) and Mitigated
Environmental Concerns ( V
alternative

. Rank the alternatives using their q
scores (Product 9)

C. Careful analysw and rewew of the ratlonal for all dismissed alternatives will be the
- pnorlty R ;

Products .

List of Products: -
1. List of Minimum Operational
2. Listof Operatlonaly Tools Methods
3. List of Important 0pera ‘:onal Considerations, Environmental Concerns, and Potential
Mitigation Measures to evaluate in Matrices

4. An Analysis of Mouse Control vs. Eradication

5. Comparison of Mouse and Rat Ecology

6. Conceptual Model of the Alternative Selection Process

7. Matrices evaluating the Methods for Environmental Concerns
a. Biological Resources Worksheet (Short Term Negative Impacts)
b. Overall Environmental Concerns Matrix

8. Operational Considerations Matrix evaluating all potential alternatives

9. Combined Matrix that combines scores from the Overall Environmental Concerns Matrix and
the Operational Considerations Matrix
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10. Minimum Operational Criteria Fifter comparing each of the potential alternative

11. Mitigation Matrix that includes a subset of potential alternatives that meet the Minimum
Operational Criteria and are evaluated for mitigation potential

12. Potential Alternatives List with a described outcome from the Alternatives Selection Process
based on the Total Score from the above ranked matrices.

13. Summary Report describing how the Potential Action Alternatives were assessed and scored
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- Minimum Operational Criteria for Action Alternatives

A. WNiust be Consistent with the USFWS Farallon Refuge Management Guidelines
l. Mission of USFWS Refuges
i Mission of the Farallon NWR
1. Farallon CCP
V. DOI Policy on Introduced/Invasive Species
V. Wilderness Act Minimum Requirements
VL Endangered Species Act Take Requirements

B. Implementation of the Alternative is Feasible to Implement
I.  Product is available and registered for conservation eradication or could
affordably be developed and regis r conservation eradication within 2
years, including research, trialing, manu dfturing, registering, planning, and
implementing. (See USDA letter regarding "r'b'de,n‘ticide registration process).

Table 1. Economic Feasibility Description

Eradibait
e Immunocontraception
e Introduced Disease
o Genetic Engineering

e H and & Aerial

Chlorophacinone e Live-trapping

. Hand.& Aerial e Snap-trapping
= Cholecalciferol e 1080

e Hand & Aerial o Hand, Aerial, & Bait Station
Bromethalin Pindone

e Hand & Aerial e Hand, Aerial, & Bait Station
Bromadiolone Strychnine

e Hand & Aerial e Hand, Aerial, & Bait Station
Difethialone Flocoumafen

e rBait Station e Hand, Aerial, & Bait Station
Diphacinone-D50 Coumatetralyl

e Bait Station e Bait Station Zinc Phosphide
Brodifacoum-25D & e Bait Station Warfarin
25W . e Bait Station

Chlorophacinone
o Bait Station Cholecalciferol
e Bait Station Bromethalin
e Bait Station Bromadiolone
e Bait Station Difethialone

10
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C. Alternative Meets with Personnel Safety and Logistical Guidelines
I, Is the alternative safe and unlikely to put personnel at undo physical risk and
can it be implemented without accessing the entire island by foot?

= Operational Tools and Methods

o Tools include:
& Live Trapping
2 Snap Trapping
Disease
& Genetic Engineering
8 Sterilization
= Non-native Predator introduction

= Non-rodenticide bait prod'iii:'ts.

e  Eradibait
@ Rodenticides:
e Tools = .
o) A@ute =

m :Zi'h'cpho‘sphide
= - Bromethalin
..o Subacute :

7 = Cholecalciferol " -
o ~ First Generation Anticoagulant
' = Diphacinone 50 (Hacco)
.= Warfarin
= Chlorophacinone
i = Diphacinone (non-Hacco)
o"Second Generation Anticoagulant
“. = Brodifacoum 25D
= " Brodifacoum 25W
= Bromadiolone
= Difethialone
..o Non-US Registered Rodenticides
. & Pindone — 1% Generation
= 1080 (Sodium Fluoroacetate)
= Strychnine - Acute
Coumatetralyl — 1% Generation
= Flocoumafen - 2™ Generation
o Aerial broadcast '
Bait Stations
o Hand Broadcast

¢}

11
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e 3 — Environmental Concerns, Operational Considerations, and
Potential Mitigation Measures

Environmental Resources of Concern

Physical Resources

e Water- drinking water and ocean water
e Soil
e  Wilderness

[ssues to Consider

o Risk of water contamination — solubility and persistehcé ‘
o Risk of soil contamination or compac’uon
o Risks to “wilderness character”

Biological Resources

e Seabirds — Western gulls, Ashy storm petrels Leach’s storm petrels, , other cawty nesters
(Pigeon guillemont and Tufted puffm) surface nesters (Brandt s cormorant, Pelagic cormorants,
and Common murre), burrow nesters (Cassm s auklet and thmoceros auklet), and other gulls

: “Introduced: New Z
dlandrus) Foxtall

e Invertebrates— _

o Terrestrial: rallon Camel cricket, Kelp fly, Beetles (Lepidoptera) , spiders;

o Marine: Mussles (Mytilus californianus, Chthamalus dalli/Balanus glandula, Lottia
scabra, L. giganita & Tetraclita rubescens), Colony anemone (Anthopleura
elegantissima}, limpets, barnacles

e Nearshore Fish
e Human Health and Safety

Biological Issues to Consider
o T=Toxicant Risk (toxicity + exposure = toxicant risk)
o D = Disturbance Risk (e.g. trampling vegetation, temporary breeding disturbance, etc.)
o H = Habitat alteration/destruction (e.g. long-term habitat alteration)

12
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Social/Historical Resources

o Historical features — buildings and artifacts
e Fisheries and tourism — recreational and commercial

Issues to Consider

o |Impacts to recreation

o Impacts to historical features

o Impacts to commercial fisheries

Scoring Likely Resource Impacts ,
o All resources score O to 3 for impacts from methoc
» 0= Negligible or Not Applicable

1to island resources

= 1=Llow
= 2= Medium
= 3= High

Operational Considerations

1. Efficacy
Legal availability of technique - L
Physical availability of technique .
Economic feasibility .
Personnel safety
Logistical/Technical feasibility
Research needs "=~

N e e

Table 2 below is a breakdown of the valuation systemr'(fqr each Operational Consideration.

Value  Efficacy .
Feasibility

Not Legally Needsa Expensive Moderate Extensive

Available Redesign ($50,000 to Risk
: $100,000 above

current budget)

13
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List of Potential Mitigation Measures

Mouse Carcass removal
Gull Hazing — intended to reduce gull take to a minimal level
Raptor capture/hold/relocation
Captive holding of Salamanders
Captive holding of Camel Crickets
Tarp drinking water

Bait deflector G
Reducing wildlife disturbance (eg. Crouching, walking slowly, etc.)
Controlled surveillance flights to decrease impacts to |

WooNOUL A WN R

~ Assessment of Control vs. Eradication

Eradication

Rodent eradications are one-time operatlons that can take years to plan, but are usua‘l’lyiimplemented in
a limited time-frame of a few weeks or | tlons are primarily attempted on
isolated islands where the invasive rodent specne'f‘ mpacts the natlve species of plants and animals, as
well as the islands natural ecological processes. The’ mte_ t of an efa ation is the complete removal of
every smgle individual of the target rodent specues from thkivrs!and Complete removal (100% removal)

:,:nd the young mature and become
ome cases, surviving rodent populatrons may

rodenticide (eg. warfarin).

More than 332As'u'ccessfully rodenteradications have been conducted on over 284 islands in 18
countries, most!y"‘\i\lithin the last 2 ars (Howald et al. 2007). The successful eradication of an invasive
rodent species typlcally results in a natural recovery of the native and endemic island biota.
Furthermore, without the | pres e of the invasive rodent species most island species flourish. The only
major follow-up efforts that : are pically required are biosecurity measures intended to reduce the
likelihood of island recolonization by the target species or any other non-native species. On all but the
very smallest islets, the only rodent eradication technique that has been successful involves the use of a
lethal dose of rodenticide distributed to every individual on the island.

The risks of rodenticide use to non-target species are limited in that the extent of exposure to the
rodenticide is confined to a largely closed island ecosystem and because the rodenticide is used one-
time only, and is not chronic, continuing with unrestricted use, as is the case with mainland “control”
efforts. Pathways of exposure to higher order predators are much more limited on islands compared to
the mainland since there are far fewer species on a given island than on the mainland and the limited
window of exposure during rodenticide eradications minimizes the unintentional toxicant impacts from

14
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a single exposure event compared to chronic long term exposure during a control operation. In
addition, most non-target species that are negatively impacted during an eradication usually recover
within a matter of months or a few years, while the positive impacts to the ecosystem are significant
and permanent, ' ‘

The generally high cost and logistical complexity of conducting a whole-island rodent eradication
requires the use of techniques and tools that maximize the probability of conducting a successful rodent
eradication on the first attempt, while minimizing the impacts to non-target species.

Control

Rodent control efforts, however, are primarily used on the mamland for agricultural purposes or for
reducing rodent numbers near residential areas and buildings. The intent of a rodent control effort is to
keep the rodent population as small as possible in a confined ma Jement area, usually because it is
impossible to entirely eliminate an introduced rodent speciesin a Iarge mainland area where
immigration is usually inevitable. Because the goal of ntrol efforts is to: educe the invasive rodent
population level temporarily, and not to eliminate it rely, it is not necessary for control operations to
remove every single rodent. For this reason, less compounds are often‘lsed for control purposes;
however, these same compounds are not generally considered suitable for eradicatlon purposes on
islands where it is essential that every rodent receive a leth o of the toxicant. For rodenticide
control projects, rodent reduction methods must be mai perpetuity, usually on a daily and
yearly basis. While the initial lower cost bf co trol efforts onislands appears affordable at first, when
one factors in that they will need to be cond ucted year after year, in perpetuity, they hecome
increasingly less cost-effective and less efféctive overall than a one-tl'me eradication event.

dare geﬁerally much greater than

"em on the mainland, where the toxin can be

ge of scavehgers and predators. A mainland
hat a toxicant will be chronically available in the

The non-target risks of rod nticic ve'use for control.on the
lsland eradication nsks' lue to the open ecologlcal 3

by successful rodent control (i.e. reducing and maintaining rodent
populations at low levels) compared:to complete eradication could be similar, if a means of effective
rodent control were possnble However, the risks to non-target wildlife from control operations are
greater than the risks from an eradication operation due to the indefinite timeline for which a control
operation must be sustame.d,,,[ong—term bait or personnel presence, and repeated disturbances from
control operations all put non-target wildlife at constant risk of exposure. In addition, should scheduled
control operations be interrupted, rodents are able to quickly reproduce and rapidly re-populate the
island reaching former population sizes relatively quickly, thus requiring an intensification of control
operations once more. The constant maintenance of an ecologically beneficial rodent control program
(i.e. control of island-wide rodent populations to levels low enough to eliminate them as an ecosystem
threat) is far less cost-effective, increases personnel safety risks, and does not result in the permanent
conservation benefits of an island-wide eradication.

The net conservation gain achiev

15
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 — Assessment of Mouse vs. Rat Ecology

As a consequence of human activity, one or more species of introduced rodent are now found on more
than 80% of islands worldwide (Towns et al. 2006). The most frequent introductions have been the rat
species (Rattus rattus, R. norvegicus and R. exulans) or the house mouse (Mus musculus). House mice
are now the most widely distributed mammal species in the world (Mackay 2011). The introduction of
rodent species has led to the extinction of many endemic island plants and animals and their presence
continues to threaten those that still persist {Shiels 2010, Witmer et al. 2006).

While rats may weigh up to 80 times more than house mice, the xmpacts of house mice on island
ecosystems can be as severe as rats, although their lmpacts have until recently been overlooked
(Simberloff 2009, Angel et al. 2009, Wanless et al. 2007). In addition; the house mouse is also a vector
for many human and wildlife diseases and is a major factor in the destructlon of food supplies.

More than 330 successful rodent eradications have »een undertaken on islands since 1971 (MacKay
2007). Success rates for mouse eradication have hl ically been lower on average than for rat
eradications (Howald 2007, Parkes et al. 2011), but re ‘ent operatuons that have taken into consideration
the differences in behavior and physmlogy between rats ai d mlce have resulted in mouse eradication
programs being as effective as rat eradications (MacKay 2011)" V

While many of the aspects of a rodentera v\i'c nare the same fegardless of the rodent species
targeted, understanding the unique behavit nd blology_of the target species allows for greater
likelihood of eradication successrand mlmmlza_ ion of im to non-target species. Eradication
methods effective for sor s may not b_e as successfulwith house mice due to differences
between mice and rats t 1g ecology, h_Q range densnty, and physiology {Clapperton
2006). ; L

The following disct
density, .
introduc

ussion summa_-;ze the mos t'relevant dlfferences in foraging ecology, home range,
physiology betvveen ra and mice to help mform the planning process for the removal of
| house mice fro n the Sout ,_Farallon islands of the Farallon National Wildlife Refuge.

Foraging Ecology -.

All rodent species are"oﬁ'ppobrtunistié,’émnivores, readily consuming seeds, plants, invertebrates, and bird
eggs and chicks (IUCN 201;1_;Ma y 2011). Mice tend to consume more invertebrates than rats {Shiels
2010) and are considered té’he_lig’hter and more intermittent feeders (Crowcroft & Jeffers 1961). Rats
are also known to cache and store food more regularly than mice. Mice consume approximately 3-4
grams of food per day on average (~17% of their body weight) whereas rats need to consume
approximately 43 grams of food per day (Ruscoe and Murphy 2005, Wanless et al 2007). Careful
planning is therefore required to ensure that each rodent has access to and consumes the required
amount of bait. Levels of neophobia may also differ between the species (Barnett 1988).

16



Confidential Draft - Not For Distribution  Draft Farallon Mouse Eradication Alternative Selection Report

Home Range Size/Density

Rodent home range is a factor that is likely to affect the efficacy of eradication techniques. Rats
generally have significantly larger home ranges than house mice (MacKay 2011). On average the home
range for many rat species is typically greater than one hectare and can be as large as 11 hectares (Shiels
2010), whereas home ranges for house mice, are typically 0.25 hectare or less (Pickard 1984) with house
mice in the San Francisco Bay area having home ranges from 0.14 hectares to 0.36 hectares (Liddicker
1966). The smaller home range size for mice accentuates the need to ensure comprehensive bait
coverage when targeting a mouse population to ensure that every individual within the targeted
population has access to bait or a trap, with no gaps in coverage.

Rodent home ranges are often dependent on the density of the population, and home ranges tend to
expand as the population decreases or as food sources becgmre*s arce. Densities of introduced rats on
islands are typically much lower than densities of invasive ‘mice. Intr uced house mice are
physiologically different than rats, and are able to sustain'much higher densities than rats, especially
when they are the only rodent species present (M y. 2011). Rat densities on Pacific islands are
typically in the 5-10 individuals per hectare range, whlle most reported house mouse densities fall into
the 10-50 individual per hectare range (Pearson 1963; MacKay 2011) However; estlmated densities on
islands can be an order of magnitude higher for mice than for rats. In a mark- recapture study on
Southeast Farallon Island in 2010, mouse densities were calculated to be apprOXImately 1,300 per
hectare (95% CI 799-1792). This densxty\ ’flmate is among the hklghest ever reported for this or any
other rodent species (Grout, in prep). : v

Most rodent populations typically show cychca! changes ulatieﬁ‘ 'density (Ruscoe and Murphy,
2005), especially in higher latltudes then food or weather are variable MacKay 2011). Mouse removal
operations must be de5|gned and tim d to consnder these cychcal population fluctuations.

Physiology

5 grams to 25 grams in weight, while introduced rat species can
v ). Mice also differ in their physiology with higher metabolic
and reproductive rates (MacKay: 2011). Female mice can breed for the first time at 6 weeks of age and
can produce ||tt€l’5 of 6-8 young every 4 weeks after that (Berry 1981). Such reproductive capabilities
can lead to massive irruptions and population crashes for mice (Singleton et al. 2005). In one study 20
mice placed in an outdoor enclosuré with abundant food and water became a population of 2,000 in
only 8 months (Corrigan _20 1)

Adult hiqu_e mice generally :i‘ange fro

Mice and rats also react to toxicants differently (MacKay 2011). The LD50 {the amount of a toxin
required to kill 50% of tested individuals) for mice for second generation anticoagulants such as
brodifacoum is more than twice that required for Norway rats by body weight. The LD50 for
diphacinone is as much as 350 times higher for mice than for rats (O'Conner and Booth 2001). These
results suggest that mice are much less susceptible to anticoagulants than rats {O'Connor and Booth,
2001). Resistance by mice to first generation toxicants such as warfarin and diphacinone has also been
recorded (Billing 2000, in MacKay 2011).
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Mouse Eradication Success Rates

Many more island eradication operations have been undertaken for rats (>300) than for mice (60) and
prior to 2007 reported operational failure rates were higher for mice (19-32%) than for rats (~5%-10%).
Reasons for many of these failures are unclear but some of these operations targeted rats with little
consideration of the differences between the rodent species present (Howald et al. 2007, MacKay 2007).

Much has been learned from earlier successes and failures and since 2007. Ten of the last eleven mouse
eradications attempted have succeeded, amounting to a 91% success rate. Mice have now been
removed from islands as large as Rangitoto and Motutapu (3,854 ha) in New Zealand, and although not
yet confirmed successful Macquarie Island, at 12,800 hectares in SIZ:;

All of the successful mouse eradication attempts worldwide have relied on the use of toxins and, with
only one exception, through the use of second generation antlcoagulants Of the 40 successful
eradications, all but one used brodifacoum or a closel e‘lated second generatlon anticoagulant (see
Table 3 below). Only one eradlcatlon using a flrst generatlon anticoagulant (warfarm) was successful
{MacKay 2011). i :

Bait stations were used as the primary method in 30 of 60 mouse eradlcatlon attempts on 48 islands.
Hand broadcasting was used in two attempts and aerial broadéast was used in 25 attempts. A total of
29 mouse eradication attempts have beé completed on |slands_where another pest mammal species
was present, and 13 of these operations failed. Early mouse eradication failures may have been
complicated by the presence of other species and the eradlcat!on deslgn may not have accounted for
the presence of mice. Several operations that used hait stati ns used bait station spacing inappropriate
for mice. When mice were the only target spec;es on the lslana'the eradlcatlon success rates has been
over 90% (MacKay 2011 : e
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Table 3. Summary of Mouse Eradication Method Attempts and Success Rates

Toxicant Used Successful | Failed | Total # of | Percentage Success
Attempts | Aitempts | Attempis of Eradication

Brodifacoum 30 14 44 68%
Bromadiolone . 4 1 80%
Flocoumafen 2 1 3 | 67%

Diphacinone
Pindone 0 ‘A;'Tﬁ - 0%
Warfarin iOO%

Sodium Fluoroacetate

1080.

19



Confidential Draft - Not For Distribution  Draft Farallon Mouse Eradication Alternative Selection Report

° PIfﬁﬂUGt%'G — Conceptual Model of the Alternatives Selection Process

List of Potential Action Alternatives for House Mouse Removal from the Farallon National Wildlife Refuge

N

List of Environmental Cancerns

Environmental
5 . Concerns Matrix
Biological e
Resources 3
Worksheet (short
term impacts
i ——————————————— L Operational
| List of Operational Considerations J ———pl, ~ Considerations Matrix
(-"’ Minimum \“-,
¥ Operational S
+ Criteria Checklist -
\\ ’I
| YR —— 4
| List of Mitigation Measures S
~ Mitigation Matrix

<" Potential . .
Action Ja¥
e Alternatives -~

-~
~ -

-
-
l )

Selected Action Alternatives

20



Contidential Draft - Not For. Distribution  Draft Farallon Mouse Eradication Alternative Selection Report

- Report Summary
Introduction

The Alternatives Selection Process is a quantitative decision tool that utilizes available data and the
expertise of eradication specialists and island resource specialists to systematically and objectively
analyze and compare potential action alternatives to include in the Draft EIS: Invasive House Mouse
Eradication from the Farallon National Wildlife Refuge. The wide range potential methods that are
analyzed within this tool were assessed if they were consistent with the purpose of the project, which
states that the proposed action will meet the Service’s managemen o

oal of protecting and restoring the
ecosystem of the Farallones, particularly seabirds and other nat dlogical resources, by eradicating
non-native house mice. Potential alternative methods were'considered based on comments received

during the NEPA scoping processes from 2006 to 2011, as well4as methbds that have a history of use in

:sland invasive rodent eradication operations througkh it ut"the world dunng t e past 40 years.

A total of 55 potential mouse removal fnethods wer denticides with three

alyzed, mcludmg 5|xtee 1

different application methods (48 methods), as wellr

Each metho‘d‘,‘v_"\"/as analyzed fo otentialimpact to island resources (biological, physical, and social),

as well as its aiiailg,bility for use and.its poteﬁfﬁl for successfully eradicating mice from the Farallon
Islands. The scores’a lowed for easy comparison of the potential alternatives to better understand the

relationship between 'f/aﬁ_ous op fcjonal and environmental concerns.

Every method was also flltered.through a checklist to establish a subset of potential action alternatives
that meet the Minimum Operatnonal Criteria. The Minimum Operational Criteria checklist is a coarse
filter that provided a framework for eliminating methods that were unsafe, logistically or technically
unfeasible (cost, timing, and availability), or violated the Refuge’s guidelines for island use. Of the 55
potential alternatives, eight satisfied all of the minimum operational criteria. All eight methods meeting
the Minimum Operational Criteria ranked in the top ten (Scores of 24 - 34) when the scores for
environmental concerns and operational considerations were combined (Product 9).
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The final eight potential Action Alternative were also rescored under a potential mitigated scenario
based on a selected suite of possible mitigation measures that could be employed during a mouse
eradication. Two methods were identified as potential Action Alternatives for the Draft EIS based on
their current availability as a registered product for island eradication and conservation purposes in the
US, their potential to successfully eradicate mice, the ability to minimize most environmental impacts, as
well as meeting the Minimum Operational Criteria.

Potential Alternatives

Fifty-five potential alternatives were analyzed within the alternatives selectlon decision- makmg tool.
The following is a brief description of how each potential alternatwe will likely be implemented if it is
chosen for full analysis in the Draft EIS. :

Non-Rodenticide Methods:

Live Trapping -This would involve the setting and.c ng of live-traps thrbughout all portibns of the
South Farallon Islands, and removing all mice capﬁﬂgd from the islands. The téﬁtured mice would likely
be euthanized humanely on site and incinerated for | an and environmental hea h reasons.

This technique would involve accessing all portions of all‘islanc : 'd‘conductmg daily trapping efforts
repeatedly for months, likely years. Ift 0 meters, approximately 5000 traps
would be necessary to cover the 50ha island are - Traps would-need to checked and baited and mice
removed almost daily. If each person checked and. aited 100 traps. per day, 50 personnel on foot would
be required to check the 5,000 traps daily. Trappmg wolulc e required for several years, perhaps
indefinitely.

on and kill every last: mouse on theislands. Cats and snakes were suggested in some of the public
scoping comments.

Eradibait (Bait station only) - A ' biodegradable cellulose maize food product that blocks the digestive
system of rodents, but it does not affect other mammals or birds. It causes rodent death by dehydration,
blood thickening and circulatory collapse. It requires multiple feedings for 4-7 days, of at least 10-15
grams per mouse. It has never been used as an eradication tool, only for control in urban/residential
settings. Since it is highly water soluble it can only be used in an enclosed bait station, and bait stations
may need to be checked and refilled several times a week initially and continued for up to or exceeding
two years, Eradibait has never been used an eradication tool.

22



Confidential Draft - Not For Distribution  Draft Farallon Mouse Eradication Alternative Selection Report

Theoretical Methods (Not yet developed or ready for field testing)

Immunocontraception — Mammalian birth control, likely delivered in a food pellet matrix, aerially, that
could theoretically inhibit conception and reproduction of mice. No such product yet exists in a
deliverable or permitted format, and none is expected to be on the market for mouse eradication
purpose in the near future. Since mice live up to 18 months or more before they die naturally of old age,
delivery of this product would have to be to every mouse on the island for up to and likely exceeding
two years to have a chance at eradication of all the mice. Bait would likely need to be continually
delivered periodically for months or years.

Disease -Like immunoconiraception, the technique of introducing. a"ffétal disease that would kill only
mice has been researched for decades, but no product or proces is currently available for field testing
for eradication. Theoretically, if developed in the future, this nigue might involve introducing
infected mice or food infected with some infectious agent that could;klll mice, likely delivered aerially. A
number of exposure attempts would likely be necessar"‘durmg different portlons of the island and
throughout the year, possibly over many years.

Genetic Engineering —Another theoretical techmque ut if developed, it mlght lnvolve multiple releases
on the islands of strains of genetically modified house’ mice that might cause an eradit
producing a sex-bias (daughterless method) so severe that | m reproduction might eventually cease.
Some lab and small field trial work on mk‘ "o_ves suggests thatthis might be a possibility for mice in the
future, but this technique is at least 5-10 years ’éiWa_y_f_rom being ready for any practical field use.

Rodenticide Method

Acute Rodenticides: Zinc:phosphide, bfomethalin,' 1080 {sodium fluoroacetate), strychnine

Subacute Rodé‘ﬁﬁtide: _Cholecalcife

First Generatlon Anticoagulants Dlphacmone DSO warfarm chlorophacinone, diphacinone non-D50,

Second GeneratldhvrAnticoaguIants."_ Brodifacoum 25D & 25W, bromadiolone, difethialone, flocoumafen

Broadcast Methods:

Three broadcast methods are available for delivering pelletized rodenticides to all portions of the island:

Aerial Broadcast: Involves the use of sophisticated helicopter delivery using a specially designed
calibrated agricultural type.of hopper with Digital GPS mapping electronics to spread bait at designated
rates over the entire island. One treatment can be accomplished on the Farallones in a few hours time.
Two treatments separated by a week or two-are usually conducted when using second generation
anticoagulants (Brodifacoum 25D, Brodifacoum 25W, bromadiolone, difethialone & flocoumafen).
Three or more treatments would likely be necessary if using first generation products (Diphacinone-D50,
warfarin, chlorophacinone, non-D50 diphacinone, pindone, or coumatetralyl).
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Hand Broadcast: This method would require hand broadcasting of the bait over all portions of the
island by accessing all areas on foot, using over 5,000 designated baiting points spaced 10m apart. In
order to complete one trea-tment on 50 ha, up to 50-100 people might be needed to allow for the
marking of each bait point and to execute the simultaneous baiting of all 5,000 points in one day. Two
applications might be required for second generation anticoagulants, and 3 or more applications might
be required for first generation anticoagulants. ’

Bait Station: Bait Station application methods involve placing and se‘ﬁdring bait stations to hold and
deliver some Rodenticides,-Eradibait , and potentially the Immunocontraception and Disease vectors (in

food sources). Bait station operations are typically left in p!a :

) /eral months, and up to two years
to ensure 100% delivery to all mice. Approximately 5, OOO balt statlon X ould be set out and secured at
y'be checked' evA y other day for several weeks

10m spacing to cover the entire island, and would nee

and potentially less frequently for up-to several m , up to two years. A proximately 50 bait stations

could be checked and refilled per berson per day, requiring 100 people to co‘hd‘d:_ct@he initial baiting, and

s/months, and then 15-20 people to

50 people to check all the stations every other day for several wee

check and refill the stations once/wee’k‘,fo several monihs/&fr_e

Scoring

Each method was scored £

s hot intended to be used for comparison with
s used for each matrix is explained in greater deta:l

anticoagulant w1th I|
diphacinone, anothe

Ie data and was therefore scored in the same manner as
 anticoagulant).

Moatrices

Environmental Concerns Matrix -

The Environmental Concerns Matrix was split into the Biological Resources Worksheet, which compares
the impacts of the potential alternatives to the biological resources and the Overall Environmental
Concerns Matrix, which includes impacts to all of the island’s resources including the physical, social,
and biological resources.

24



Confidential Draft - Not For Distribution  Draft Farallon Mouse Eradication Alternative Selection Report

Biological Resources Worksheet (Product 7a)

The Biological Resources Worksheet analyzes the likely expected short term impacts to one individual
for each of the biological resources on the Farallon Islands for toxicant risk (T), disturbance risk (D), and
habitat alteration risk (H). A score of zero indicates that the impact to the resource is expected to be
negligible. A score of one indicates that the impact to the resource is expected to be low. A score of
two indicates that the impact to thé resource is expected to be moderate, and a score of three indicates
that the impact to the resource is expected to be high. Scores were added together for all of the
biological resources to obtain a total score. The total score was then incorporated into the Overall
Environmental Concerns matrix to obtain the total score for the envrronmental concerns for each
potential alternative.

In general, potential alternatives that utilize aerial methods of apphcatlon had lower scores for

disturbance and habitat alteration risk because they uired minimal ground operations, while

methods with some ground operations {ie. hand bait g)"‘recelved moderat: scores for disturbance and

-habitat alteration risk because they only require g d operations for a short period of time, and
ons and live trapping) rec

disturbance and habitat alteration becguse they require extensnf

methods with extensive ground operations (ie. bait s ed high scores for

‘ ground operations for.an extended
period of time. Potential alternatives tl utilized acute, su acute, and secondary anticoagulant

Overall Env[ronmghtal Concerns Matrix (Prod&tt 7b)

The Overall Envirdﬁrﬁéntal Concerr:{"“Matrix provides scores for the impacts of each potential alternative
to physical and social resources combined with the total score from the Biological Resources Worksheet
(7a). The physical and soc;al resources are scored from zero to three; zero is negligible impact, one is
low impact, two is moderate lmpact, and three is high impact. For the most part all of the physical and
social resources were similarly scored for all of the potential alternatives since none are likely to have
significant impacts to any of these resources. '

Operational Considerations Matrix (Product 8)

The Operational Considerations Matrix analyzes the potential for each method to be used to successfully
eradicate all mice from the Farallon Islands. This matrix looks at the efficacy of the method at
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eradicating mice, its legal availability, physical availability, economic feasibility, safety to humans and
logistics, and the research development costs prior to implementation. Each operational consideration
is scored from zero to three, where zero represents the least risk and three has the most risk. Since
each operational consideration is different, they have individual valuation systems.

The following table (Table 4) is a breakdown of the valuation system for each operational consideration.

Table 4. Operational Consideration Scoring System

Availability  Feasibility.

Not Legaliy 'E‘;(pensw, o Extensive

Available . ($50,000 to
$100,000

i , e i e
Commercially , Required

Generally, methods that a're_:: C ;i'rentiy legally available (registered for conservation purposes in the
United States) scored higher than those that are currently registered due to the economic feasibility,
research needs, and physical availability of the method. Potential alternatives that are more likely to
control the mouse population rather than eradicate all of the mice from the island scored a higher risk
than methods that had a history of successful eradication use. Methods that required heavy ground
operations scored higher than those that could be applied aerially and methods that have the potential
to eradicate mice but are not currently available scored higher than those that are available for use at

this time.
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Combined Matrix of Environmental Concerns and Operational Considerations (Product 9)

The Combined Matrix incorporates the scores from the Overall Environmental Concerns Matrix (Product
7b) and the Operational Considerations Matrix {Product 8) to provide a ranked list of alternatives.

Table 5 below is a list of the top ten scoring methods from the Alternatives Selection Process. The seven
aerial rodenticide methods listed in the table below all passed through the Minimum Operational
Criteria Checklist and were considered for inclusion in the EIS as potential action alternatives. In
addition, sterilization, disease, and genetic engineering are all methods that potential could someday be
effective at eradicating mice; however, at this time all three are in t

heoretical planning stages, many

years from being field tested, and are not available at this time, and'thus are not viable action

alternatives for selection.

Table 5. Top Ten Scoring Methods of the Alternative Selection Process

Total .
Environmental
i Concerns (7a + 7b)

Total Operational Total Combined

- possible Action Alternatives . .
onsiderations (8)

Immunocontraception
(aerial) *

Aerial Bromadiolone '7 27 7 34

* Alternatives eliminated from full consideration as they did not meet the Minimum Operational Criteria listed in Product 1.
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Minimum Operational Criteria Checklist (Product 10)

The Minimum Operational Criteria Checklist is a coarse filter that requires all methods to meet a set of
standards for further consideration as potential action alternatives in the Draft EIS. Each potential
action alternative is required to be consistent with the Farallon National Wildlife Refuge management -
guidelines, be feasible to implement, and meet all safety and logistic requirements. Methods that do
not satisfy all the minimum operational criteria were removed from further consideration and will be
included in the DEIS in the section: Afternatives that were Considered and Dismissed.

Potential action alternatives that utilized mechanical means as the "imary method of operation,

including the use of snap traps or live traps, did not meet the.Mini m Operational Criteria because

they did not meet USFWS's safety and logistical guidelines sin

y require the use of extensive
ground measures over the entire island, which is considered to be highl,y unsafe for personnel due to
steep terrain, highly impactful to island resources, a

rodenticide methods that primarily utilized groun

Mitigation Matrix (Product 10)

The Mitigation Matrlx was design 'd to compare methods under both mltngated and unmltlgated
operations. A suite of mmgatlo easures that may be included in the design of the action alternatives
for the EIS were applied and val > for the potential alternatives that remained after the Minimum
Operational Criteria filter. Mitigation measures that were included in this portion of the analysis involve

technigues that have previously been employed in other island rodent eradication projects for
conservation purposes and are intended to reduce the toxicant impacts to nontarget species from
rodenticides. The mitigation measures in this analysis represent the type of mitigation measures that
could be incorporated into operational plans for the action alternatives developed in the EIS; however, it
is too early in the planning process to determine precisely which measures will ultimately be used during
project implementation.
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Additional mitigation measures not used in this preliminary analysis may also be considered and
eventually employed. With the implementation of some mitigation measures (like bird hazing), the
toxicant impacts to some species (e.g,. gulls) will decrease, while the temporary disturbance impacts to
some non-target species (eg marine mammals) may increase. The overall scores for the mitigated
methods are, in general, about the same as for the unmitigated methods, but these scores are not
weighted for relative importance It is the responsibility of the USFWS and their cooperating
reviewing/permitting agencies to make decisions on the methods and mitigation measures that balance
the trade-offs between minimizing risk of toxicant exposure to non-target species (e.g., gulls) and
potential increases in temporary disturbance to individuals of other species (e.g., marine mammals) due
to some of the possible gull hazing measures.

Potential Action Alternatives

ssed in the model, a fOtél of eight met the -
lternatives»_i‘ncorporaté’d n aerial application of

- Of the 55 potential alternatives that were initially-
minimum operational criteria. All eight potential ac
rodenticide.

The eight potential action alternatives i

e One sub-acute toxicant: cholecalmf ol;
e Three first generation's
e Three second gi

nt (chol‘"“ec ciferol) is just as impactful to island resources as the

e sub-acute toxi

Additionally;
second generatib'n anticoagulants’b‘ut is not as efficacious at eradicating mice. These conclusions are

based on the avallab!e toxmologlcal information and information on published eradication success for
mice, which have been researche ) 'and are included in the bibliography.

Of the three rodenticides avai kble for island rodent eradications for conservation, one (Brod|facoum
25W) is designed for use in wet tropical environments, with a waxy agent that results in the bait pellet
lasting for many weeks longer that the dry formulation (25D) in moist/rainy areas, and thus would last
even longer in drier climate like the Farallones. The dry formulation (25D) was actually designed
specifically for use in drier coastal California islands (Anacapa in the Channel islands), so it would be a
preferable bait, as it would remain available to mice for short time, but would disintegrate after normal
winter rainfalls and would thus be less avallable to non-target species (such as gulls and other terrestrial

foragmg birds).
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Top-Ranking Action Alternatives

Based on all of the information reviewed and assessed in this Alternative Selection Process, the two top-
ranking alternatives from the model that could be fully developed and analyzed as action alternatives in
the Draft EIS for the Farallon Mouse Eradication are two products that are legally available and currently
registered for island eradication and conservation use in the United States: Aerial Diphacinone- D50 and
Aerial Brodifacoum-25D. Of the 60 island mouse eradications attempted worldwide, over 82% (49)
have utilized one of these two compounds (n=1 for diphacinone, n=48 for brodifacoum). Of the 41
successful mouse eradications world-wide, 98% (all but one) used brodifacoum or a closely related
second generation anticoagulant. The potential efficacy of these twi products for mice removal are
relatively well documented, and the potential impacts of thes ﬂduActs on the environment arealso

_ Action
f\lternative in EIS

L Not registered, similar impacts to 25D,
Dismissed . .
history of resistance
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