B.t.k. and birds. A study from Oregon examined the indirect effect of B.t.k. on the reproductive
success of insectivorous birds through a possible reduction in food supply for their nestlings. The study
reported no significant differences between treated and untreated areas in numbers of eggs hatched and
in nestling growth and development. When caterpillars weren't available, the birds switched to other
available prey (Gaddis and Corkran 1986, Gaddis 1987). Preliminary results from a study in Arkansas are
similar: B.t.k. treatments did not have a significant effect on the breeding success of the Hooded Warbler
(Lih et. al. 1994).

B.t.k. and bats. Some bats, including those species of concern listed in the section of Environmental
Factors, feed primarily on moths. These bats might be affected by a decrease in available food in B.t.k.
treated areas. Perkins and Peterson (1994), however, failed to find any significant differences in total bat
activity or species diversity at B.t.k.-treated sites within a small aerial spray block when compared to non-
treated control sites.

B.t.k. and natural enemies. Field studies suggest that the predominant effect of B.t.k. on gypsy
moth parasitoids is indirect, through effects on its host species. At least two parasitoid species, Cotesia
melanoscelus and Rogas lymantriae, have increased rates of parasitism in areas sprayed with B.t.k.
(Wallner et .al. 1983, Webb et. al. 1989). Field studies on insects other than lepidopterans and their
parasitoids and predators have found few other species or groups that are affected.

B.t.k. and water quality, soil condition and microclimate. Water quality and soil condition
should not be directly affected by B.t.k. as B.t.k. is not likely to affect most aquatic organisms and is
naturally present in soils worldwide. B.t.k. reduces the amount of defoliation by leaf-eating caterpillars.
Therefore, changes in microclimate due to defoliation are not expected after B.t.k. application.

B.t.k. and recreation and agriculture. Potential positive effects on tourism, recreation, forestry and
agriculture are expected because B.t.k. as applied in the proposed action will eradicate the gypsy moth
infestation and eliminate the negative effects due to gypsy moth defoliation.

B.t.k. and domestic/farm animals. Domestic animals such as dogs, cats and farm animals such as
cattle and horses, are not expected to be affected by the B.t.k. applications as proposed in this program.
Although there are no known studies of the effect of direct exposure of these animals to B.t.k., other
studies where B.t.k. were injected or ingested by laboratory or wild animals including mice, rabbit, sheep,
rodents and shrew, indicated that B.t.k. did not affect these animals more than the untreated checks
(WHO 1999).

Intensive/mass Trapping Using Disparlure

Disparlure is a chemical sex attractant that attracts male gypsy moths. Intensive/mass trapping involves use
of large numbers of disparlure-baited pheromone traps -- up to nine traps per acre. Section 5 from
appendix G of the 1995 EIS thoroughly discussed the ecological effects of disparlure, B.t.k. and other
treatment options on the environment.

Disparlure and Human Health

Data are not sufficient for a quantitative risk assessment. By analogy to other insect pheromones, risks of
toxic effects, if any, are likely to be slight for the general public and workers. Disparlure is very persistent
on and in the body. Individuals exposed to disparlure may attract adult male moths for prolonged periods
of time (up to 2-3 years). This may be a considerable nuisance in gypsy moth infested areas such as the
eastern United States. In uninfested Oregon, however, no impact is expected. The level of exposure
required to cause the attractant effect cannot be characterized, although the likelihood of this effect would
seem greater for workers than for the general public.

Disparlure and Environment
In acute toxicity tests, disparlure was not toxic to mammals (IBT 1972), birds (USDI Fish & Wildlife Service

1975), or fish (USDI Fish & Wildlife Service 1972). One field study showed no effect of disparlure
applications on the degree the wasp Ooencyrtus kuvanae parasitizes gypsy moth eggs (Brown &
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Cameron 1979). No studies were found in the published literature on the effects, if any, of disparlure on
aquatic ecosystems. Pheromone traps do catch small numbers of non-target organisms. These incidental
catches are unlikely to have significant environmental consequences.

Cumulative Impacts

Cumulative impacts are defined as "the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agencies (federal or non-federal) or person undertakes such other actions. Cumulative
impacts can result from individually minor but collectively significant actions taking place over a period of
time" (40 CFR 1508.7, p. 28). Cumulative impacts resulting from an eradication program can be caused by
1) multiple treatments of the same area in the same season (e.g., three applications of B.t.k. in this
program), 2) combining treatment types (e.g., B.t.k. and disparlure in this program) within the same project
area and 3) retreatment of the same project area in the following season. Cumulative impacts may be
additive resulting in a greater effect than the sum of the individual effects. The cumulative impacts in the
proposed program in south Eugene may be the three B.t.k. applications, which extend the time of
potential exposure and risk to a greater number of non-target lepidopterans. However, because the
proposed eradication area is relatively small, the opportunity for recolonization from the surrounding areas
is great. Another possible cumulative impact at the Eugene site will be if the treatment needs to be
conducted again in 2005 due to the spread of gypsy moth to areas larger than expected. For example, if
the gypsy moth infestation spread to areas larger than the 2004 eradication area, i.e., larger than 183
acres, then an enlarged area may be sprayed in 2005. If that happens, the cumulative impacts may be the
B.t.k. applications over two consecutive years which extend the time of potential exposure and risk to a
greater number of non-target lepidopterans.

Mass trapping and delimitation using disparlure pose little or no risk to non-target organisms and do not
produce cumulative effects. The risk of cumulative impacts from using disparlure after B.t.k. treatment is
none to minimal. Little or no effects on water quality, microclimate and soil productivity are likely due to use
of B.t.k. or disparlure, and the risk of cumulative effects is none to minimal.
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Summary

ALTERNATIVE | PREFERRED | HUMAN ENVIRONMENTAL PROGRAM
EFFECT EFFECT OBJECTIVES
B.t.k Yes Short term minor Short term effects are Yes
effects are likely to nontarget
possible, but no caterpillars. Cumulative
long term effects to nontarget
cumulative effects | species are not
are anticipated. anticipated due to
recolonization. No
effects to water quality or
forest and soil health.
Gypchek® No No effect. No effect. No
Diflubenzuron | No No long or short Effects are anticipated to | No
term effects nontarget insects and
anticipated at low | possibly to aquatic
exposure arthropods. may affect
soil health through
impacts on arthropods
that alter soil composition
and structure
Mass Trapping | Yes No effects. No effects. Yes
Mating No No effects. No effects. No
Disruption
Sterile Insect | No No effects. No effects No
Release
Monitoring

Programmatic monitoring following the eradication program will be conducted until two years of negative

trapping results indicate the gypsy moth infestation has been eradicated. Pheromone traps will be used to
monitor the infestation and to determine the success of the eradication program at the Eugene site. This
type of programmatic monitoring following B.t.k. treatment has been conducted in Oregon during the last
19 years for all the eradication programs.

Mitigation
The following standard operating procedures will be observed to safeguard human health and minimize
effects on the environment. Procedures pertaining to both ground and aerial treatments are listed.

Because we are proposing an aerial eradication project in the Eugene site, the procedures for aerial
treatments are applicable to this year's project.

Ground & Aerial Treatments

-- Oregon Department of Agriculture will work with the Department of Human Services, Health Services, on
measures that may be required to safeguard human health. They will provide the public with accurate
information on potential risks from B.t.k. applications and any recommended personal protection
measures.

-- The B.t.k. insecticide will be applied according to label instructions.

-- The public and other selected groups or organizations will be notified by project officials by letter, radio,
television, newspaper, or other means of spray dates and places, as appropriate.
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-- Special emphasis will be placed on avoiding the spraying of areas outside designated eradication area.

-- Transportation of the B.t.k. insecticide will be supervised by project personnel to, within, and from the
project areas.

-- A safety, spill, and emergency response plan will be prepared.
-- Concerned species and areas may be buffered as needed.
Aerial Treatments

-- No B.t.k. will be applied aerially when:
*  Wind velocity is zero or exceeds 10 miles per hour.

* Air temperature exceeds 800 F or is less than 38° F.

* Rain is predicted (>50% probability) to occur before adequate drying time has elapsed, i.e., within 6
hours of application.

* Foliage is wet such that drops of water are present on needle or leaf ends or can be shaken from

branches. B.t.k. will be applied only when the target foliage has dried sufficiently.

There is fog or poor visibility on the spray block or helispot.

Relative humidity is less that 50%.

The air turbulence (thermal updrafts, etc.) is so great as to affect normal application seriously.

Temperature inversions are present with no air movement sufficient to interrupt the proper settling

and penetration of material through the canopy.

-- Aerial B.t.k. application will be suspended whenever the B.t.k. does not appear to be settling in the
target area.

-- Aerial B.t.k. applications (using a rotary atomizer as a spray device) will be made by helicopter flying at or
in excess of 50 feet above the tree canopy. The project pilots and aircraft will adhere to all FAA
requirements.

-- In order to control aerial B.t.k. application in large blocks, application aircraft may be accompanied by
observation aircraft staffed with a fully qualified observer. Observers and application pilots will fly each
spray block for familiarization prior to spraying. Small aerial projects may not require an observation aircraft.

-- Helispot managers and other contract administrators can exercise shutdown authority when they
observe aircraft safety or application violations.

-- Spray deposition cards will be utilized to monitor droplet size and coverage.

-- To prevent accidental release of insecticide due to faulty emergency release mechanisms, spray
systems will be inspected to ensure that a positive locking mechanism is in place which will not trip
accidentally, but only in response to pilot activation during an emergency. Application equipment will be
monitored for leaks and equipment failures.

-- School bus routes will not be directly sprayed when children are present.

F. RECOMMENDATION OF THE OREGON DEPARTMENT OF AGRICULTURE

The Oregon Department of Agriculture, Insect Pest Prevention & Management Section recommends that
the gypsy moth infestation in the Eugene area be eradicated. The recommended strategy is to use the
biological pesticide Bacillus thuringiensis var. kurstaki (B.t.k.) in conjunction with mass/intensive trapping.

The B.t.k. product used would be either Foray® 48B or Dipel® 6AF. Both are aqueous formulations that
have been used in previous gypsy moth eradication and control programs in rural and urban areas of
Oregon and other states. We propose three aerial applications of B.t.k. at a rate of 24 B.I.U.s per acre (183
acre eradication area in 2004). The three treatments will occur in late April or early May, about 7-14 days
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apart. Exact timing depends on weather. Mitigation measures described in the 2004 Environmental
Assessment for aerial applications will be followed. It is likely that a small buffer area surrounding the
eradication will receive some B.t.k. but in quantities much less than inside the eradication area.

Following B.t.k. treatments, an intensive/mass trapping program will be used to monitor the effectiveness
of the B.t.k. applications and to pinpoint the location of any remaining populations in the Eugene area.
Trap densities in the core area may be up to 3 to 9 traps per acre. If more moths are caught, additional egg
mass searches and treatments will be considered for 2005. Two years of negative trapping results
following the treatments would indicate the infestation has been eradicated.

G. CONCLUSION

The environmental analysis conducted by ODA has determined that the proposed gypsy moth eradication
program using the bacterial insecticide, Bacillus thuringiensis var. kurstaki (B.t.k.), followed by
mass/intensive trapping, will have minimal impact on humans and the environment. This finding is based
on the following facts.

1.) B.tk. is a naturally occurring soil bacterium. B.t.k. has been used extensively for gypsy moth
suppression and eradication programs throughout the United States. In Oregon, B.t.k. has been used in
gypsy moth eradication programs since 1984.

2.) B.tk.is not harmful to healthy humans, pets, domestic animals, birds, wildlife, or aquatic organisms.
Beneficial insects including predators, parasites, and honeybees are not harmed by B.t.k. Some non-
target butterfly and moth larvae (caterpillars) will be killed by the proposed eradication, but these species
should recolonize the eradication block from the surrounding untreated areas. No long-term, irreversible
effects to non-target butterflies or moths are expected.

3.) Human health studies during five large eradication programs using B.t.k. in populated areas have
found no significant health problems attributable to the treatments.

4.) Aqueous formulations of B.t.k. contain no organic solvents. None of the inert ingredients of the
formulations being considered are on EPA list 1 (Inerts of Toxicological Concern) or list 2 (Potentially Toxic
Inerts). The inert ingredients in the B.t.k. products being considered have been reviewed by State health
professionals and do not present a health risk as used in this program.

5.) There are ten federally listed threatened or endangered species near the proposed eradication area in
Eugene but none occurs within the proposed eradication area. Only one concerned plant species
—wayside aster, is adjacent to the north boundary of the proposed eradication block. All threatened,
endangered or otherwise concerned species occur outside a minimum of one-mile radius of the proposed
eradication area, and therefore, should not be adversely affected by the proposed actions.

H. AGENCIES AND PERSONS CONSULTED

Audubon Society of Portland For information on sensitive
(Bob Salinger) bird species.

5151 NW Cornell Rd.

Portland, OR 97210

(503) 292-9501 ext 122

National Marine Fisheries Service For information on threatened
(Ben Meyer) and endangered fish species
525 NE Oregon Street, Suite 500

Portland, OR 97232

(503) 230-5425

Oregon Natural Heritage Information Center For information on threatened
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Oregon State University
(Sue Vrilakas, Cliff Alton)
1322 SE Morrison Street
Portland, OR 97214

(503) 731-3070 ext 103

Northwest Coalition for Alternatives to Pesticides

(Caroline Cox)

P.O. Box 1393
Eugene, OR 97440
(541) 344-5044

Oregon Dept. of Agriculture
(Bob Meinke)

635 Capitol St. NE

Salem, OR 97301

(541) 737-2317

Oregon Dept. of Environmental Quality
(Ranei Nomura, Mike Kortenhof)

811 SW 6th Ave.

Portland, OR 97204

(503) 229-6035 or 229-5263

Oregon Dept .of Fish and Wildlife
(Holly Michael)

17330 S. E. Evelyn St.
Clackamas, OR 97015

(503) 657-2000 X 230

Oregon Department of Forestry
(Dave Overhulser)

2600 State St.

Salem, OR 97310

(503) 945-7396

Oregon Department of Human Resources, Health Services
(Michael Heumann, Catherine Thomsen)

800 NE Oregon Street, Suite 827
Portland, OR 97232-2162
(503) 731-4025

Lane Co. Public Health

(Sarah Hendrickson, M.D.; Jeff Lang)
125 E. 8" Ave

Eugene, OR 97401

(541) 682-4480

Oregon Environmental Council
(John Charles)

520 SW 6th Ave., Suite 940
Portland, OR 97204

(503) 222-1963

Oregon Health Sciences University/Oregon Poison Center

(Zane Horowitz, M.D.)
Mail Code CB550
3181 SW Sam Jackson Park Rd.

and endangered species.

For review and comment.

For information on concerned
plant species.

For review and comment.

For assistance on threatened and
endangered species. For review and
comment.

For review and comment.

For assistance on measures
to safeguard human health,
and for review and comment.

For assistance on measures
to safeguard human health,
and for review and comment.

For review and comment.

For assistance on measures
to safeguard human health,
and for review and comment.



Portland, OR 97201
(503) 494-8968

Oregon State University For review and comment.
(Paul Jepson)

Integrated Plant Protection Center, Cordley Hall

Corvallis, OR 97331

Paul Hammond For information on threatened
2435 E. Applegate or endangered Lepidoptera.
Philomath, OR 97370

(541) 929-3894

U.S.D.A. Forest Service For review and comment.
(Dave Bridgwater, Iral Ragenovich)

P.O. Box 3623

333 SW First Ave

Portland, OR 97208

(503) 808-2666

U.S. Fish & Wildlife Service For information on threatened
2600 S.E. 98th Ave., Suite 100 and endangered species, and
Portland, OR 97266 to ensure compliance with

(503) 231-6179 the Endangered Species Act.

I. LIST OF PREPARERS & REVIEWERS

Preparers: Barry Bai and Kathleen Johnson, Oregon Department of Agriculture, Salem, OR 97301.
Reviewers: Dan Hilburn and Alan Mudge, Oregon Department of Agriculture, Salem, OR 97301.
Charles Divan and Charles Bare, USDA, APHIS, 4700 River Road, Riverdale, MD 20737.
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