A Long-term Program of
Sea Lamprey Control
In Lake Champlain

Final Supplemental Environmental
Impact Statement

Fisheries Technical Committee

Lake Champlain Fish and Wildlife
Management Cooperative

' FES 01-27



FINAL
SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

A LONG-TERM PROGRAM OF SEA LAMPREY CONTROL IN LAKE CHAMPLAIN

Prepared by: U.S. FISH & WILDLIFE SERVICE
in cooperation with
VERMONT DEPARTMENT OF FISH & WILDLIFE
and
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

for further information:

David C. Nettles and Nicholas R. Staats Brian D. Chipman

U.S. Fish & Wildlife Service Vermont Dept. of Fish & Wildlife
Lake Champlain Fish and Wildlife Resources Office 111 West Street

c/o 11 Lincoln Street Essex Junction, Vermont 05452
Essex Junction, Vermont 05452 Telephone (802) 878-1564

Telephone (802) 872-0629

Lawrence J. Nashett
NYS Dept. of Environmental Conservation
Region 5 Field Office
Route 86, P.O. Box 296
Ray Brook, New York 12977-0296
Telephone (518) 897-1333

Approval for Release:
Regional Director Commissioner
Region 5 Vermont Department of Fish & Wildlife
U.S. Fish & Wildlife Service Agency of Natural Resources
Director

Division of Fish, Wildlife and Marine Resources
NYS Dept. of Environmental Conservation

FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT
August 2001



Lake Champlain, Showing Major Basins and Tributaries

1 Pike R./Morpion Str.

QUEBEC MISSISQUOI BAY
Youngman Br.
Great Chazy R. Missisquoi R.
c »
INLAND SEA
o
Saranac R. G Stone Bridge Br.
Trout Br.
Salmon R.— O —’—
Little Ausable R. Mallletts Cr MALLETTS BAY
Ausable R. Ind‘M
LAKE .
BASIN Sunderland Br.
o Winooski R.
LaPlatte R
Boquet R. arlatle
Lewis Cr.
NEW
YORK

Beaver Br.

VERMONT

Mullen Br.
Putnam Cr.
SOUTH
LAKE

Hubbardton R.
Poultney R.

Mt. Hope Br.—




TABLE OF CONTENTS

Section Page
LIST OF FIGURES . . .. .. e e vii
LIST OF TABLES . . ... i viii
EXECUTIVE SUMMARY . ... i Xiil
INTRODUCTION . .. e e e e 1
I. PURPOSE AND NEED . . .. ... e e i 3
A, PUIPOSE . .. 3

B. Need .. ... e 6

II. PRECEDENTS, LEGAL AND RELATED REQUIREMENTS ................... 11
A. Precedents .. ... ... 11

1. GreatLakes ........... ... ... ... .. . . . . 11

2. New York Finger Lakes ............................ 11

3. Lake Champlain .................................. 12

4. SUMMALY .. ... 16

B. Statutory Authority .......... ... ... .. ... 16

1. New York . ... ... . 16

2. Vermont .. ... .. 17

3. U.S. Fish and Wildlife Service ....................... 17

C. EPA Registration, Labels, Use Patterns, and Tolerances . ............ 17

1. TFM (Lamprecid®) . .......... ... ... ... ... ... ...... 18

2. Bayluscide 3.2% Granular Sea Lamprey Larvicide . . . . .. 18

3. Bayluscide 70% Wettable Powder .................... 19

4. Bayluscide 20% Emulsifiable Concentrate ............. 19

D. Permits and Related Requirements .............................. 19

1. New York . ... ... . 19

2.Vermont . ... 21

3. U.S. Fish and Wildlife Service ....................... 22

4.Quebec . ... 23

E. Protection for Endangered and Threatened Species ................ 23

1.Federal ........... ... .. .. . . . . . . . . . . . 23

2.New York . ... . ... . 24

3.Vermont . ... ... 25

4.Quebec . . ... 25



ITII. HISTORY/DEVELOPMENT OF 1990-1997 EXPERIMENTAL PROGRAM ... .. 27

A. Background . .......... ... 27
B. The Eight-Year Experimental Sea Lamprey Control Program . . ... ... 28

IV. DEVELOPMENT OF A LONG-TERM SEA LAMPREY

CONTROL PROGRAM . .. e e i 33
A. Acceptable Sea Lamprey Control Techniques ..................... 33

L. TEM 34

2. TFM and Niclosamide in Combination . ............... 35

3. Bayluscide Granules ............................... 36

4. Barriers . ........ . ... 36

5. Trapping . ... 37

B. Sea Lamprey Control Techniques Under Development . .. ........... 37

1. Sterilized Male Sea Lamprey Releases ................ 38

2. Attractants . ... .. ... 38

V. ALTERNATIVES . .. i 41

A. Alternative 1. Initiate an Extensive, Integrated, Long-term

Control Program for Sea Lamprey in Lake Champlain.

(Proposed Action) . . ........ ... . . . . 41
B. Alternative 2. Maintain Reduced Sea Lamprey Wounding

Rates Attained During the Experimental Period by Applying

Chemical Lampricides. .......... ... ... .. .. .. . . . . .. 47
C. Alternative 3. Abandon Sea Lamprey Control as a Fisheries
Management Tool for Lake Champlain. (No Action Alternative) . . ... 47
D. Alternatives Considered but Dismissed ........................... 47
1. No Sea Lamprey Control; No Salmonid Stocking . ...... 48
2. Barriers and TrappingOnly ........................ 48
3. Sub-basin Approach ......... ... ... ... ... .. .. ... 49
E. Unacceptable Techniques .......... ... ... ... ... ... .. ... ... .... 50
1. Fishing . ... ... .. . . . . . 50
2. Parasites and Pathogens ... ......................... 50
3. Stream Habitat Alteration .......................... 50
4. Increase Stocking of Salmonids ...................... 50
5. Reduce Salmonid Stocking . . ........................ 51
6. Electrofishing ............. ... ... ... .. .. . ... .... 52
F. Comparison of Alternatives ............ ... ... ... ... .. ... ... .... 52
1. Parasitic Sea Lamprey Abundance Projections ... ... ... 52
2. Fishing Expectations . ... ........................... 53
3. EconomicImpacts ................... .. .. ... .... 55
4. Comparison of User Conflicts ....................... 57
5. Social Impacts .......... ... ... ... ... ... . .. 57

il



6. CoOStS ..o 57

VI. AFFECTED ENVIRONMENT . . ... ... i 61
A. General Description . ........... ... ... ... . .. . .. . .. 61
B. Lake Basins and Sea Lamprey-producing Tributaries .............. 61

1. SouthLake . . .......... ... ... ... .. . . . 61
2. MainLake ........... ... .. ... ... ... 61
3. Malletts Bay . ......... .. .. .. .. . . 62
4. Inland Sea . ..... ... ... .. . ... e 63
5. Missisquoi Bay . . ........ ... .. ... .. .. ... .. ... 63
C. Human ReSOUurces . ............... ittt 63
D. Water ReSOUrces . . ............. it 64
1. Water Quality ............ ... .. .. .. .. ... . ..... 64
2. Usesof Water ........... .. ... ... ... . ... 64
E. Biological ReSOUrces . ............ ..t 64
1. Wetlands . ......... ... .. .. . . . 65
2. Plants .. ... .. 65
3. Invertebrates .............. ... ... .. ... 65
4. Fish ... ... 66
5. Amphibians .. ... ... ... ... 68
6. Reptiles . . ... ... ... ... .. . . 68
T. Birds . ... 68
8. Mammals ........... ... ... ... ... . . ... 69
9. Biological Resources Tables . ........................ 69

VII. ENVIRONMENTAL CONSEQUENCES . ... ... . . .. i 89

A. Alternative 1. ... ... .. e 89
1. Adverselmpacts ............. ... ... ... ... ... . ..., 89
a. Water ............... ... ... ... ... . ... 89
b. Human Exposure .................... 101
¢c. Wetlands . ........................... 104
d. Endangered and Threatened Species .... 116
e. Plants .............................. 119
f. Invertebrates ........................ 120
g Fish ... . ... ... ... ... ... .. ... ... 133
h. Amphibians ......................... 153
i. Reptiles .......... .. .. .. ... ... ... 159
jo Birds ... 161
k. Mammals ........................... 165
l. User Conflicts ........................ 175
2. Mitigating Measures ................ .. ............ 178
a. Water ................ .. ... ... .. ... 178
b. Human Exposure .................... 188

il



c. Wetlands . . ............ ... ... ... ... 188
d. Endangered and Threatened Species . ... 189

e.Plants ........ ... ... ... ... ... ... ... 189
f. Invertebrates ........................ 190
g. Fish ......... ... ... ... ... . ... 192
h. Amphibians ......................... 195
i. Reptiles .......... .. .. .. ... ... ... 196
jo- Birds ... ... 197
k. Mammals ........................... 197
I. User Conflicts ........................ 197
3. Unavoidable Adverse Impacts ...................... 197
4. Beneficial Impacts . .......... ... ... .. ... ... ... ... 198
5. Irreversible and Irretrievable
Commitments of Resources ........................ 199
6. Growth Inducing Impacts ......................... 199
a. Typesofgrowth ...................... 200
b. Characterization of the
Lake Champlain fisheries ............. 201
c. Ancillary growth ... ... ... ... .. .. ... 201
d. Competition for growth ............... 202
e. Infrastructure capacity ................ 202
B. Alternative 2. . . ... ... ... 203
1. Adverselmpacts .......... ... .. ... ... ... ... ..... 203
a. Water ............... ... ... ... .. ... 203
b. Human Exposure .................... 203
c. Wetlands . .. ......................... 204
d. Endangered and Threatened Species . ...204
e.Plants ........ ... ... ... ... ... ... ... 204
f. Invertebrates ........................ 204
g. Fish ........ . ... ... ... ... ... 204
h. Amphibians ......................... 204
i. Reptiles .......... .. .. .. ... ... ... 205
jo Birds ... 205
k. Mammals ........................... 205
I. User Conflicts ........................ 205
2. Mitigating Measures ................ .. ............ 205
3. Unavoidable Adverse Impacts ...................... 205
4. Beneficial Impacts . .......... ... ... .. ... ... ... ... 206
5. Irreversible and Irretrievable
Commitments of Resources ........................ 206
6. Growth Inducing Impacts ......................... 206
C. Alternative 3. ... ... ... . . 206
1. Adverselmpacts .......... ... ... ... ... ... ... ..... 206

v



2. Mitigating Measures ................ .. ............ 207
3. Unavoidable Adverse Impacts ...................... 207
4. Beneficial Impacts .. ......... ... .. .. ... ... . ... .. 207
5. Irreversible and Irretrievable
Commitments of Resources ........................ 208
6. Growth Inducing Impacts ......................... 209
D. Cumulative Impacts . ........ ... ... .. .. .. .. . . 209

VIII. DEVELOPMENT OF CURRENT RIVER/DELTA - SPECIFIC SEA LAMPREY
CONTROL STRATEGIES FOR THE PROPOSED LONG-TERM CONTROL

PROGRAM (Proposed Action). . . ............ . ... 213
A. Tributaries With Known Sea Lamprey Populations ............... 215
1. Great Chazy River ........... ... ... ... ........... 215

la. BullisBrook ............... .. .. ... ... ... ....... 221

2. Saranac RiverandDelta .......................... 223

3. Salmon Riverand Delta ........................... 229

4. Little Ausable Riverand Delta ..................... 234

5. Ausable Riverand Delta . .. ........................ 240

Sa. DryMill Brook ................ ... ... .......... 245

6. Boquet RiverandDelta ........................... 248

7. Beaver Brook .. ......... ... ... .. . . ... .. 252

8. MullenBrook . ................. .. ... ... .. ... .... 256

9. Putnam Creek .................. ... ..... .. ... .... 259

10. Mt. HopeBrook . ......... ... .. .. ... ... ... ..... 263

10a. Greenland Brook . .. ............................ 266

11. Poultney River . ....... ... ... .. .. ... ... ... . .... 269

11a. Hubbardton River .. ............................ 275

12. LewisCreek .............. ... ... ... 278

13. LaPlatte River ............. ... ... ... .. ........ 281

14. WinooskiRiver ............ ... ... ... ... ... ... 284

14a. Sunderland Brook .. ............................ 288

15. Malletts Creek .. .......... ... .. ... .. ... ... 291

15a. Indian Brook ............. .. ... ... .. ... ... . ... 296

16. TroutBrook ........... ... ... ... ... .. ... ....... 298

17. Stone Bridge Brook . ............ ... ... ... ... ..... 302

18. Missisquoi River ......... ... .. ... ... ... ... ..... 307

19. Youngman Brook ........... ... ... ... ... ... .. ... 311

20. Pike River ............. .. . . ... 314

20a. Morpion Stream ............. ... ... ... ... ..., 319

B. Tributaries with Potential for Sea Lamprey Establishment ......... 324




IX. LIST OF PREPARERS . ... .. i 325

X. LITERATURE CITED . ... ... e 327
XI. APPENDICES . ... 357
A. Scoping SUMMALY . ... ... e A-1
B. Lampricide Labels ... ...... ... .. .. . . . . B-1
C. Lampricide Registration Information ......... ... ... .. ... ... ........ C-1
D. Lampricide Prediction Charts ......... ... ... .. ... ... ... .. ... ..... D-1
E. Stream Treatment Target and Nontarget Mortality Tables ............... E-1
F. Characteristics of the Lampricides TFM and Niclosamide ................ F-1
G. Public Review of the Draft Supplemental Environmental Impact Statement
Regarding Long-term Sea Lamprey Control for Lake Champlain ........ G-1
H. Public Communications Containing Comments Responded to in the Final

Supplemental Environmental Impact Statement ....................... H-1

Vi



Figure
V-1.

V-2.

VII-1.

VII-2.

VIII-1.
VIII-2.
VIII-3.
VIII-4.
VIII-S.
VIII-6.
VIII-7.
VIII-8.
VIII-9.

VIII-10.
VIII-11.
VIII-12.
VIII-13.
VIII-14.
VIII-15.
VIII-16.
VIII-17.
VIII-18.
VIII-19.

F-1

LIST OF FIGURES

Sea Lamprey-producing tributaries considered for inclusion in a proposed
Lake Champlain sea lamprey control program.

Screening process flow chart for proposed sea lamprey control at a given
location.

Little Ausable River Delta sampling sites following the 1991 Bayluscide
application.

Ausable River Delta sampling sites following the 1991 Bayluscide
application.

Great Chazy River and Bullis Brook
Saranac River

Salmon River

Little Ausable River

Ausable River and Dry Mill Brook
Boquet River

Beaver Brook

Mullen Brook

Putnam Creek

Mt. Hope and Greenland Brook
Poultney and Hubbardton Rivers
Lewis Creek

LaPlatte River

Winooski River

Malletts Creek and Indian Brook
Trout Brook

Stone Bridge Brook

Missisquoi River and Youngman Brook

Pike River and Morpion Stream

TFM photoproducts observed in Lynde Creek, 1981.

Vil



Table

I-1.

VI-1.
VI-2.

VI-3.

VIi-4.

VI-S.

VI-6.

VI-7.

VII-1.

VII-2.
VII-3.

VII-4.

VII-5

VII-6.

LIST OF TABLES

Sea lamprey wounding rate objectives for long-term sea lamprey control
on selected fish species.

Stream-specific location, flow and sea lamprey accessible distance
pertinent to proposed long-term sea lamprey control.

Summary of estimated sea lamprey control and monitoring/assessment
costs under Alternatives 1 and 2.

Lake Champlain Basin mussel species and legal protection status.

Mussel species known to be present in Lake Champlain and reaches of
selected tributaries and deltas accessible to sea lamprey.

Fish species with legal protection status known to inhabit Lake Champlain
and tributary reaches accessible to sea lamprey.

Fish species known to be present in Lake Champlain and reaches of
selected tributaries accessible to sea lamprey.

Amphibian species known to be present in the vicinity of Lake Champlain
or its tributaries.

Reptile species known to be present in the vicinity of Lake Champlain or
its tributaries.

List of birds that are provided protection and are known to occur in the
vicinity of Lake Champlain or its tributaries.

Public water supply systems, impacts and mitigation during lampricide
treatment.

Public beaches and anticipated impacts during lampricide treatment.

Concentrations (ppb) of niclosamide from the Little Ausable River Delta
beginning three hours after the 1991 application.

Concentrations (ppb) of niclosamide from the Ausable River Delta
beginning three hours after the 1991 application.

TFM residue levels in the muscle tissue of 7 species of fish after exposure
to Img/L TFM for 12 h and during a 24-h period in “clean” water.

Concentrations of niclosamide (ppb wet wt) in standard fillet samples from
caged fish after control application in Seneca Lake.

viii

43

59

69
70

73

77

&5

86

87

92

95
100

100

103

104



Table

VII-7.

VII-8.

VII-9.

VII-10.

VII-11.

VII-12.

VII-13.

VII-14.

VII-15.

VII-16.

VII-17.

VII-18.

LIST OF TABLES

Summary of wetlands under NYSDEC jurisdiction, associated with
selected Lake Champlain tributaries which were determined to be at risk
of lampricide exposure in the event of treatments.

Summary of wetlands under Adirondack Park Agency (APA) jurisdiction,
associated with selected Lake Champlain tributaries which were
determined to be at risk of lampricide exposure in the event of treatments.

Summary of wetlands under Vermont Agency of Natural Resources
jurisdiction, associated with selected Lake Champlain tributaries which
were determined to be at risk of lampricide exposure in the event of
treatments.

Concentrations (ppb) of niclosamide levels in lake water samples
collected from treatment areas in Seneca Lake following a control
application.

Percent mortality of large (25 mm long) burrowing mayfly Hexagenia
limbata nymphs exposed to TFM, TFM/2%niclosamide, and Bayluscide
in soft water after various periods of exposure.

Average number/m* and 95% confidence intervals of burrowing mayflies
Ephemera spp and Hexagenia spp collected by benthic sampling (Ekman
dredge) before and after a TFM treatment of a side channel of the St.
Marys River, Michigan, on September 21, 1998.

Acute TFM and TFM/1% niclosamide toxicity to five Lake Champlain
Basin mussel species determined from mortality observations 14 days post
exposure.

Mortality counts for nontarget species associated with 24 TFM treatments
of Lake Champlain tributaries during the 1990-1997 experimental sea
lamprey control program.

Mortality counts for nontarget fish species associated with eight TFM
treatments of Lake Champlain tributaries during the 1998-2000 period.

Combined number of selected fish species, caged in control treatment
sites, and number live after treatment, from 26 treatments in 23 Great
Lakes streams, 1983-1989.

Relative toxicity of TFM and TFM/1% niclosamide (Bayluscide) mixture
to selected nontarget fishes in 12-h flow-through laboratory toxicity tests.

Comparison of TFM and TFM/1% niclosamide (Bayluscide) mixture No
Observed Effect Concentration (NOEC) factors for eight stages/size
ranges (mm total length) of young-of-year lake sturgeon.

X

Page
106

107

109

113

122

123

129

134

135

138

141

143



Table

VII-19.

VII-20.

VII-21.

VII-22.

VII-23.

VII-24.

VII-25.

VII-26.

VII-27.

VII-28.

VII-29.

VII-30.
VIII-1.

VIII-2.

LIST OF TABLES

Number of fish caged in control and treatment sites in the Grand River in
Lake County, Ohio, 3 days before a TFM treatment and the number live
after the treatment, April 26-27, 1987.

Number of eastern sand darters caged in treatment and control sites before
experimental control program TFM treatments in Lewis Creek and the
Poultney River, and the number live after the treatment.

Toxicity of field grade TFM (35.7% active ingredient) to fingerling
rainbow trout at selected water temperatures, hardnesses and pH’s.

Toxicity of reduced TFM to fingerling rainbow trout in standard,
reconstituted water at 12°C.

Mortality counts resulting from routine surveys for nontarget amphibian
species associated with 24 TFM treatments of Lake Champlain tributaries
during the 1990-1997 experimental sea lamprey control program.

Mortality counts resulting from routine surveys for nontarget amphibian
species associated with eight TFM treatments of Lake Champlain
tributaries during the 1998-2000 period.

Mortality counts for nontarget amphibian species resulting from special
efforts following the 1990 TFM treatment of the Little Ausable River and
the 1990, 1994 and 1999 TFM treatments of the Ausable River.

Toxicity of TFM and TFM/1% niclosamide (as TFM) to adult
mudpuppies and sea lamprey ammocoetes.

Number of mudpuppies caged in one control and two treatment sites in
the Grand River in Lake County, Ohio, three days before a TFM treatment
and the number alive after the treatment, April 26-27, 1987.

Comparison of maximum observed niclosamide concentrations from the
1991 Bayluscide 5% Granular application in the Little Ausable Delta
(Gruendling and Bogucki 1993b) with human oral clinical doses described
in Brusick (1989), assuming daily human consumption of 2 L of water.

Summary of water users, alternative water requests, water provided, and
duration of water-use advisories for the eight-year experimental sea
lamprey control program.

Projected exposure areas for proposed stream TFM treatments.

Feasible stream-specific sea lamprey control strategies developed as a
result of the screening process.

Great Chazy River TFM treatment history and estimated sea lamprey
mortality.

Page
147

148

150

151

154

155

155

156

158

173

183

187
214

216



Table

VIII-3.

VIII-4.
VIII-S.
VIII-6.
VIII-7.

VIII-8.
VIII-9.

VIII-10.
VIII-11.

VIII-12.
VIII-13.
VIII-14.

VIII-15.

VIII-16.

VIII-17.

VIII-18.

VIII-19.

VIII-20.
VIII-21.
VIII-22.

VIII-23.

LIST OF TABLES

Saranac River TFM treatment history and estimated sea lamprey
mortality.

Saranac River Delta Bayluscide treatment history.
Salmon River TFM treatment history and estimated sea lamprey mortality.
Salmon River Delta Bayluscide treatment history.

Little Ausable River TFM treatment history and estimated sea lamprey
mortality.

Little Ausable River Delta Bayluscide treatment history.

Ausable River TFM treatment history and estimated sea lamprey
mortality.

Ausable River Delta Bayluscide treatment history.

Dry Mill Brook TFM treatment history and estimated sea lamprey
mortality.

Boquet River TFM treatment history and estimated sea lamprey mortality.
Boquet River Delta Bayluscide treatment history.

Beaver Brook TFM treatment history and estimated sea lamprey
mortality.

Putnam Creek TFM treatment history and estimated sea lamprey
mortality.

Mt. Hope Brook TFM treatment history and estimated sea lamprey
mortality.

Greenland Brook TFM treatment history and estimated sea lamprey
mortality.

Poultney River TFM treatment history and estimated sea lamprey
mortality.

Hubbardton River TFM treatment history and estimated sea lamprey
mortality.

Lewis Creek TFM treatment history and estimated sea lamprey mortality.
Trout Brook TFM treatment history and estimated sea lamprey mortality.

Stone Bridge Brook TFM treatment history and estimated sea lamprey
mortality.

Potential sea lamprey-producing streams in the Lake Champlain Basin.

X1

224
230
230
236

236
241

241
246

249
249
253

260

264

267

270

275

279
298
304

324



Table

A-1
E-1

E-2

F-3

F-4

F-10

F-11

F-12

F-13

LIST OF TABLES Page
Summary Information of the 2000 Scoping Process. A-3

Mortality estimates for all lamprey species during the TFM treatments of E-2
Lake Champlain tributaries.

Estimates of nontarget fin-fish mortality, excluding native lamprey, E-4
associated with TFM treatments presented by species, water, and
treatment year.

Estimates of nontarget macro-invertebrate and amphibian mortality E-12
associated with TFM treatments presented by species, water and treatment
year.

TFM toxicity to larval sea lamprey relative to other fish in paired tests F-4
(From Menzie and Hunn 1974)

Toxicity of formulated TFM to fingerling fish (adapted from Marking and F-5
Olson 1975).

Toxicity of field grade TFM (calculated as active ingredient) in hard F-6
water to macroinvertibrates (From Maki et al. 1975).

Toxicity of mixtures of TFM and selected contaminants to fish (From F-9
Marking and Bills 1985)

Effects of temperature, hardness, and pH on the 96-h LC,, of formulated F-11
TFM and niclosamide to sea lamprey (Modified from Dawson et al. 1977)

Effects of temperature, hardness, and pH on the 96-h LC,, of formulated F-11
TFM and niclosamide to rainbow trout (Modified from Dawson et al.
1977)

Accumulation, bioconcentration factor and half life of TFM in various F-16
components of a model stream community exposed to a concentration of 9
mg/L"' TFM for 24 h (adapted from Maki and Johnson 1977)

Uptake and distribution of the various forms of TFM in bile and different F-17
tissues of fish.

Toxicity of niclosamide to fingerling fish (0.6-3.0 g)(modified from F-20
Marking and Hogan 1967).

Toxicity of niclosamide to aquatic invertebrates (adapted from Rye and F-21
King 1976)

Toxicity of mixtures of niclosamide and selected contaminants to fish F-26

(from NFRL 1983a; Marking and Bills 1985).

Accumulation of '*C-Bayer 2353 from water by 7 aquatic invertebrates F-27
after a 24-h exposure (From Sanders 1977).

Uptake and distribution of niclosamide in bile and different tissues of fish. F-28

Xii



EXECUTIVE SUMMARY

This Supplemental Environmental Impact Statement (SEIS) is written pursuant to the National
Environmental Policy Act (NEPA) requirements regarding implementation of a long-term sea
lamprey control program for Lake Champlain. This proposed program will be subject to the
NEPA public review and comment process before federal funding and federal personnel will be
committed to the project.

Lake Champlain sea lamprey control began in 1990 as an eight-year experimental program
(NYSDEC et al. 1990), and was initiated after the completion of an Environmental Impact
Statement (EIS). This document is written as a “supplement” to the experimental program Final
Environmental Impact Statement (FEIS). Extensive evaluation of the experimental program was
conducted and presented in A Comprehensive Evaluation of an Eight Year Program of Sea
Lamprey Control in Lake Champlain (Fisheries Technical Committee 1999). The experimental
program was considered successful, meeting the majority of evaluation standards adopted to
gauge sea lamprey control success. The experimental program represented an effort to enhance
sport fish populations through the limited applications of the lampricides TFM and niclosamide
(niclosamide is the active ingredient in Bayluscide) to selected streams and deltas to target and
control larval sea lamprey populations.

The proposed sea lamprey control program would integrate additional control methods.
Specifically, these are application of a more efficient TFM/niclosamide combination lampricide
requiring smaller total amounts of active ingredient to target larval sea lamprey in some larger
streams; establishing barriers to isolate upstream migrating adults from spawning sites; and
trapping of adult spawning-phase sea lamprey to both augment control by other methods and
prevent the redistribution of adults encountering barriers to spawning areas in nearby streams.
The proposed program would target additional sea lamprey infested areas untreated during
experimental control and use integrated techniques to achieve a greater level of sea lamprey
control and an enhanced fishery response to control. A screening process is introduced where
each location identified for sea lamprey control is scrutinized for application of currently feasible
sea lamprey control methodology. The degree of sea lamprey infestation, technical feasibility of
the method, the potential nontarget, human and habitat impacts, and the monetary costs of
method implementation are considered during the sea lamprey control method selection process.

Recognition of a changing environment, the changing nature of sea lamprey infestations and
evolving sea lamprey control technology requires that adaptability and flexibility be built into a
proposed sea lamprey control program. Sea lamprey control techniques under development
(sterile male releases, pheromone attractants) are recognized and will be scrutinized for
application to the Lake Champlain environment if and when they become feasible for use as part
of a Lake Champlain sea lamprey control program.
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Three plausible alternatives are presented and discussed in this SEIS:

Alternative 1. Initiate an extensive, integrated, long-term control program for sea lamprey
in Lake Champlain (Proposed Action). This alternative features a tributary-specific approach
where viable control techniques are screened for applicability in each infested stream system.
This Proposed Action represents an expansion of sea lamprey control beyond the limited scope of
the experimental sea lamprey control program to include new locations and additional sea
lamprey control techniques. Associated fishery and economic gains would be expected to

surpass those realized as a result of experimental sea lamprey control.

Alternative 2. Maintain reduced sea lamprey wounding rates attained during the
experimental period by applying chemical lampricides. This program would be similar to
that of the experimental sea lamprey control program, relying heavily on the use of TFM and
niclosamide, for maintaining reduced sea lamprey numbers, as opposed to the fully integrated
program proposed in Alternative 1. The program would be restricted primarily to the streams
and deltas targeted during experimental sea lamprey control. This alternative ignores additional
techniques and many locations included in the proposed program that may offer improved sea
lamprey control. Success with this program would achieve similar levels of sea lamprey control
reached during the experimental program.

Alternative 3. Abandon sea lamprey control as a fisheries management tool for Lake
Champlain (No Action Alternative). This is a “no sea lamprey control” option, where all sea
lamprey control activities would be discontinued and the fisheries benefitting from sea lamprey
control are allowed to degrade under unrestrained sea lamprey parasitism. Levels of sea lamprey
parasitism would revert to levels experienced prior to the initiation of the eight-year experimental
sea lamprey control program.

This SEIS provides a detailed description of the environmental setting of Lake Champlain
emphasizing water quality and basin characteristics, known sea lamprey distributions and the
human environment. Inventories of state and federal-listed endangered and threatened species
and their habitats, and non-listed species are provided in respect to anticipated sea lamprey
control activities.

Also noted are anticipated impacts of each alternative. Impacts to water, humans, wetlands,
endangered and threatened species, plants, invertebrates, fish, amphibians, reptiles, birds, and
mammals are discussed. Anticipated user conflicts are scrutinized for each alternative.
Mitigating measures are proposed for water and each biological category listed above.
Unavoidable adverse impacts, beneficial impacts, irreversible and irretrievable commitments of
resources and growth-inducing impacts are discussed by alternative.

The Proposed Action (Alternative 1) features an adaptable sea lamprey control program initially
targeting 20 Lake Champlain stream systems for possible sea lamprey control activities. The
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Proposed Action represents an expansion of techniques, and an expansion of control effort
extending beyond the 13 stream systems and 5 deltas that received lampricide applications under
the experimental program. Strategies for control at each location are developed using a screening
process, culminating in the development of a prioritized list of potentially employable sea
lamprey control methodologies designed to achieve the greatest practical integrated sea lamprey
control and mitigate adverse environmental consequences. A summary of proposed sea lamprey
control strategies and specific developmental discussions for possible control technique
implementation in each tributary is located in Section VIII.
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INTRODUCTION

This document supplements the Final Environmental Impact Statement (FEIS) entitled Use of
Lampricides in a Temporary Program of Sea Lamprey Control in Lake Champlain with an
Assessment of Effects on Certain Fish Populations and Sportfisheries (NYSDEC et al. 1990). It
has been prepared by the Lake Champlain Fish and Wildlife Management Cooperative
(Cooperative), comprised of the United States Fish and Wildlife Service (the Service), the New
York State Department of Environmental Conservation (NYSDEC) and the Vermont Department
of Fish and Wildlife (VTDFW).

A brief review of Lake Champlain fish population changes and management actions helps one
understand the purpose, goal and objectives of the action proposed in this Final Supplemental
Environmental Impact Statement (FSEIS).

Landlocked Atlantic salmon' were once abundant in the northern lake, but habitat degradation
and over-fishing destroyed the native population by 1850. Lake trout populations were also in
decline. Sporadic stockings of both species in the late 1800s failed to restore populations or
fisheries. Native lake trout were gone by 1929. No further restoration attempts were made until
1958 when Vermont and New York began stocking small numbers of lake trout, and in the early
1960s when New York began stocking a few salmon fry (NYSDEC et al. 1990). Results of these
stockings, the formation of the Cooperative, and the Cooperative’s early accomplishments are
further described in Section IILA.

The Cooperative was able to produce limited, recreational fisheries for lake trout, landlocked
Atlantic salmon, brown trout and steelhead/rainbow trout through coordinated stockings, but
soon it determined the nonnative sea lamprey was exerting a major adverse impact on their
populations and associated recreational fisheries (Gersmehl and Baren 1985; Plosila and
Anderson 1985). Sea lamprey attacks were also evident on other important species such as
walleye (NYSDEC, Ray Brook, New York, unpublished data). These impacts had social and
economic consequences for the surrounding communities. It became apparent that sea lamprey
control would be needed to achieve fishery management objectives (Anderson, J. K. et al. 1985)
and improve the economic gains from recreational fishing.

In 1990, the Service, NYSDEC, and VITDFW initiated an eight-year experimental sea lamprey
control program on Lake Champlain to abruptly and dramatically reduce parasitic-phase sea
lamprey abundance; assess effects of this reduction on the characteristics of certain fish
populations, the sport fishery and economics of the region; and to facilitate formulation of long-
range policies and management strategies (NYSDEC et al. 1990).

The experimental control program was based on the use of two lampricides on 13 tributary
systems and 5 deltas. Liquid formulation TFM was used in stream treatments and a Bayluscide

' All scientific names (genus/species) not listed in text appear in Tables VI-1 through VI-7.
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5% Granular formulation was used on the deltas. Most tributaries and deltas received two rounds
of treatment, four years apart. Evaluation of the eight-year experimental program was based on
criteria relating to sea lamprey reduction, sport fishery response, and forage fish assessment
(Engstrom-Heg et al. 1990; Fisheries Technical Committee 1999). Results of the experimental
program are summarized in Section III.B. These results indicate the experimental control
program successfully reduced sea lamprey parasitism, resulted in minor and manageable
nontarget and environmental impacts and successfully mitigated impacts of greatest concern such
as threatened and endangered species. These results provide justification for continuing sea
lamprey control on Lake Champlain. However, the experimental program concluded at the end
of 1997, and use of federally administered Sport Fish Restoration grants and other federal
funding, equipment and personnel for sea lamprey control ceased at that time. Since then
NYSDEC issued a Negative Declaration of Significance under the State Environmental Quality
Review Act (SEQRA) for sea lamprey control treatments with TFM on previously treated
streams entirely within New York State jurisdiction, and has conducted these treatments on
selected tributaries without using federal funds. These New York treatments were intended as a
temporary measure to maintain some of the earlier gains achieved in fishery quality until long
range policies and sea lamprey management strategies were formulated.

The large scope and complexity of the proposed Lake Champlain sea lamprey control program
requires that NEPA be addressed. An outcome of the NEPA process in favor of continued sea
lamprey control in Lake Champlain would allow renewed expenditures of federal services and
funds for that purpose. The absence of federal funding does not preclude sea lamprey control
efforts by the states of New York and Vermont within respective jurisdictions and governed by
the regulatory requirements within each state. Similarly, completion of the NEPA process does
not in and of itself, authorize the sea lamprey control program. Long-term sea lamprey control
activities would be subject to compliance with appropriate national (US and Canada), state,
provincial and local laws and regulations. Permits required for all regulated sea lamprey control
activities will be obtained and the Cooperative will abide by their conditions.



I. PURPOSE AND NEED

A. Purpose

The purpose of this SEIS is to examine impacts associated with providing a continued,
coordinated sea lamprey control program and enabling the resumption of use of federally
administered Sport Fish Restoration grant monies, other federal funds, federal equipment and
participation by federal staff in implementation of a Lake Champlain sea lamprey control
program. The purpose of the preferred alternative, or the Proposed Action, is to achieve and
maintain the greatest practical reductions in Lake Champlain sea lamprey populations. The
experimental sea lamprey control program clearly provided important benefits to the Lake
Champlain fishery, the area’s economy and the basin’s aquatic ecosystem. For instance, anglers
caught substantially more and larger lake trout, and their fall catches of one-lake-year landlocked
Atlantic salmon from the Saranac River doubled. It also generated a favorable 3.48:1 economic
benefit:cost ratio with benefits of approximately $29.4 million and costs of about $8.4 million
(Gilbert 1999a). Lake-wide continuation of sea lamprey control is expected to replicate or
surpass these benefits.

Sea lamprey management is a tool to protect and enhance the Lake Champlain ecosystem while
providing for public benefits through the reestablishment of native fish populations. Decreasing
the deleterious effects of sea lamprey, a non-native invasive species, is critical to the natural
resource conservation management effort to improve the form, function, and structure of the
Lake Champlain ecosystem.

These fishery and economic gains were closely associated with reduced sea lamprey wounding
rates on important fish species (Fisheries Technical Committee 1999). Reduced wounding rates
in key species would serve as reasonable and readily monitored indicators of parasitic-phase sea
lamprey abundance and provide objectives for future sea lamprey control efforts. Examination of
fish in specific size ranges from samples collected during selected periods would facilitate year-
to-year comparison.

Goal:

The goal of the proposed Lake Champlain sea lamprey control program (the Proposed Action) is
to achieve or surpass the fish population, recreational fishery and economic benefits realized
during the 1990-97 experimental sea lamprey control program.



Objectives:

. Achieve and maintain lamprey wounding rates at or below:
> 25 wounds per 100 lake trout
(ideally 10 wounds per 100 lake trout);
> 15 wounds per 100 landlocked salmon
(ideally 5 wounds per 100 landlocked salmon); and
> 2 wounds per 100 walleye

(ideally less than 1 wound per 100 walleye).

. Attain target wounding rates within five years of full implementation of the Proposed
Action. Full implementation is defined as application of optimal sea lamprey control
strategies on all tributaries that are identified in the Proposed Action and are known to
warrant sea lamprey control measures.

These objectives are based on further reducing wounding rates observed before and after the
eight-year experimental program, on fish species for which ample data sets existed as outlined in
Table I-1. For comparison purposes, fish in particular size ranges and captured during specific
seasons would be used. Lake trout wounding rates on fish in the 533-633 mm (21.0-24.9 in.)
size interval will be monitored by summer gill netting or fall nearshore electrofishing surveys.
Landlocked Atlantic salmon wounding rates would be based on fall collections of salmon in the
432-533 mm (17.0-21.0 in.) size interval from fishways such as the Willsboro Fishway and the
Winooski One Fish Lift and from nearshore and tributary electrofishing surveys. Walleye
wounding rates among fish in the 534-634 mm (21.0-25.0 in.) size interval would be based on
electrofishing surveys during spring spawning runs. Other acceptable and consistent sampling
strategies may be substituted by the Cooperative for collection of comparative data if deemed
necessary or more efficient.

During the development of these objectives the Cooperative considered the objectives of the
Great Lakes sea lamprey control program administered by the Great Lakes Fishery Commission
(Klar and Schleen 2001). Two Great Lakes, Erie and Ontario, use lake trout wounding rates as
part of their sea lamprey management objectives. Lake Erie has as a sea lamprey control
objective: less than 5% wounding on lake trout 533-633mm in length. Lake Ontario has as a sea
lamprey control objective: less than 2 fresh wounds per 100 lake trout over 43 1mm in length.
These Great Lakes objectives use slightly different but comparable criteria to Lake Champlain
objectives. All five Great Lakes have sea lamprey control objectives including a component
regarding lake trout population rehabilitation among its fishery objectives.

The Lake Champlain wounding rate objectives were developed to allow favorable conditions for
the rehabilitation of lake trout and other important fish populations. However, Great Lakes
wounding objectives are more optimistic regarding the ability to reduce sea lamprey predation.
Lake Erie had attained their wounding rate objective but experienced an increase in wounding to
15 wounds/100 lake trout in 2000. Lake Ontario has experienced fluctuations between 1 and 3
wounds per 100 lake trout since 1985 (Brian Lantry, NYSDEC 2001, personal communication).
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About 8% of tributaries in the Great Lakes produce sea lamprey (Morman et al. 1980), compared
to approximately 20% of the tributaries in the Lake Champlain drainage. Also, the ratio of
drainage area to surface area is over five times greater in Lake Champlain than any of the Great
Lakes (Marsden et al. in review). These differences translate to higher densities of parasitic-phase
sea lamprey in Lake Champlain compared to the Great Lakes, and suggest that it would not be
realistic to expect to achieve wounding rates equal to those sought on the Great lakes. The
objectives developed for the Lake Champlain Proposed Action established salmonid wounding
rates using the best available information and are based on the wounding rates achieved during
experimental sea lamprey control. These objectives represent the Cooperative’s best
expectations if the proposed program is fully employed.

During development of the walleye objective the Cooperative considered the historical wounding
rates seen before, during and after experimental sea lamprey control as indicated by annual
Poultney River electrofishing assessments. This data set represents the best Lake Champlain
information regarding sea lamprey wounding during this period. Wounding rates achieved
during experimental sea lamprey control ranged from 0 - 9 wounds per 100 fish of the selected
index size (VTDFW, Pittsford, Vermont, unpublished data). An improvement in wounding
consistently at 2 wounds or less per 100 walleye is achievable with an effective, long-term sea
lamprey control program.

Table I-1. Sea lamprey wounding rates pre-sea lamprey control (reflects the no action alternative), post-
eight-year experimental sea lamprey control (reflects Alternative 2) and acceptable and ideal sea lamprey
wounding rate objectives for long-term sea lamprey control (Proposed Action) on selected fish species.
Wounds per 100 fish have been rounded to the nearest whole number.

Mean number of lamprey wounds per 100 fish
Species Pre-control Post-eight-year Acceptable Ideal
control Objective Objective
Lake trout’ 55 38 25 10
Landlocked salmon® 51 22 15 5
Walleye® 13 4 2 <1

? Pre-control (1982-92) and post-control (1993-97) data from mid-summer New York and Vermont Main Lake gill netting surveys for lake trout
in the 533-633 mm (21.0-24.9 in.) length interval.

b Pre-control (1985-92) and post-control (1993-98) data from fall sampling of Main Lake spawning-phase salmon captured at the Willsboro
Fishway in the 432-533 mm (17.0-21.0 in.) length interval.

¢ Pre-control (1988-1992) and post-control (1993-1998) data from spring electrofishing surveys of Main Lake and South Lake walleye captured
in the Poultney River in the 534-634 (21.0-25.0 in.) mm length interval.



B. Need

Lamprey belong to a primitive group of vertebrates (class Agnatha) known as "jawless fishes."
Lamprey are eel-like in shape and unlike other more advanced fishes, have a skeleton made of
cartilage instead of bone. The sea lamprey is common on both sides of the Atlantic Ocean; in the
east from Norway south to the Mediterranean Sea and in the west from Greenland south to
Florida. The anadromous form, the largest and most predacious of the world’s lamprey with
lengths to almost three feet, is generally not regarded as a serious threat to marine fish stocks. In
contrast, the decline of valuable freshwater fish stocks in the Great Lakes occurred subsequent to
the invasion of the sea lamprey. The presence of the landlocked sea lamprey was documented in
Lake Ontario in 1835 (Lark 1973), in New York's Finger Lakes in the late 1800s (Wigley 1959),
and in Lake Champlain in 1929 (Greeley 1930).

Lamprey Species in Lake Champlain

Of the 31 recognized species of lamprey, four have been recorded in the Lake Champlain Basin.
Two of these species, the sea lamprey and the silver lamprey, are parasitic. The other two
species, the American brook lamprey and the northern brook lamprey, are non-parasitic.

Sea Lamprey Life History

Lamprey have a complex life history involving a total of four or more years. After hatching from
the egg, the sightless, elongated larval form, sometimes called an ammocoete, burrows into soft
bottom deposits found in slower stretches of streams. They spend an average of three to six years
living in bottom deposits and feeding largely on algae. Larvae which have attained a minimum
critical size undergo dramatic physiological and morphological changes. During this period of
metamorphosis, which occurs from mid to late summer, the larvae transform into a miniature
version of an adult lamprey equipped with functional eyes and a cup-shaped sucker-mouth,
armed with teeth. Soon after transformation, the sea lamprey migrate out of the streams and
begin their parasitic phase.

Recently metamorphosed sea lamprey (transformers) outmigrate from streams starting in the late
autumn and immediately seek a host if prey are available. Parasitic-phase lamprey obtain
nourishment by attaching to the host fish and feeding on their body fluids. Sea lamprey will also
attach to fish or inanimate objects as passive transport mechanisms. Transformers actively
migrate to deeper waters and as growth occurs during parasitic feeding, adults move shoreward
to shallower waters during the following autumn (Scott and Crossman 1973). Parasitic-phase sea
lamprey are known to engage in inter-basin migrations reaching distances up to 389 miles on the
Great Lakes (Applegate and Smith 1951; Smith and Elliot 1952; Moore et al. 1974; Heinrich et
al. 1985). Scott and Crossman (1973) cite sea lamprey stream migrations of up to 49 miles in
landlocked populations and 200 miles in sea run populations. The period of sea lamprey
parasitic feeding varies from 12 to 20 months, depending on the timing of outmigration from
streams (fall to spring). Following the variable period of parasitism, the lamprey attain sexual
maturity and migrate up tributaries to spawn. The spawning period occurs in spring and is
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followed by the death of the animals.

Historical Accounts of Sea Lamprey in Lake Champlain

The first published account of the positive identification of the sea lamprey in Lake Champlain
appeared in Section Il of The Biological Survey of the Champlain Watershed, in which Greeley,
(1930) stated that Petromyzon marinus, known locally as the lake lamprey, was moderately
common in Lake Champlain. Greeley was referring, presumably, to the parasitic-phase
specimens which were attached to fish netted during the survey from the waters of the lake, as
very little was known about the distribution or abundance of larval populations in streams. Sea
lamprey larvae were collected (dug from the bottom sediments) from only one river during the
1929 survey, Putnam Creek at Crown Point. However, this distribution reflects a minimal
sampling effort; according to the report, only two streams were sampled for lamprey larvae:
Putnam Creek and the Ausable River.

Origin of Lake Champlain Sea Lamprey

Although the historical evidence does not rule out endemicity of the sea lamprey in Lake
Champlain, it appears unlikely. A probable dispersal route of the sea lamprey from the ocean
into Lake Champlain was through the Hudson-Champlain Canal. The waterway, completed in
1819, provided a connection between the Hudson River, which has natural runs of anadromous
sea lamprey, and the lake. Although Greeley (1930) thought the sea lamprey may have invaded
from the north, he felt that other species of fish, including the carp, may have invaded Lake
Champlain from the south via the canal route. More recently, anadromous sea lamprey have
been captured in a tributary of the St. Lawrence River located just opposite the mouth of the
Richelieu River which drains Lake Champlain; thus a sea lamprey invasion route from the north
cannot be ruled out.

For additional information on the different lamprey species, taxonomy, life history and historical
accounts of sea lamprey in Lake Champlain, see Appendix I of the FEIS.

Sea Lamprey Impacts on Salmonids and Sportfisheries

Prior to the eight-year experimental sea lamprey control program, the sea lamprey was having a
major impact on the salmon, brown trout and steelhead rainbow trout populations and
sportfisheries in Lake Champlain, and a significant impact on lake trout (Anderson, J. K. et al.
1985). Surrounding communities experienced associated social and economic consequences.

Total harvest of salmonids before sea lamprey control was far below the estimated Lake
Champlain production capability. Historic records indicate significant populations of landlocked
Atlantic salmon and lake trout once inhabited the lake. Water quality and habitat are suitable for
salmonids. However, substantial salmonid stockings by New York and Vermont were not
providing a high quality fishery. Lake Champlain's salmonid yield was low, and a considerable
body of evidence indicated parasitism by sea lamprey to be the cause. It was estimated that
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salmonid harvest and number of angler trips in 1985 was only 45 percent of the numerical targets
stated in A Strategic Plan for Development of Salmonid Fisheries in Lake Champlain, the
salmonid fisheries plan adopted and implemented in 1977 by the Lake Champlain Fish and
Wildlife Management Cooperative.

Lake Trout:

Over 2.8 million lake trout had been stocked in Lake Champlain between 1972 and 1985, of
which 90 percent were planted in the Main Lake (Plosila and Anderson 1985). Although a good
lake trout fishery developed in the Main Lake in the area of Westport, New York and north to
Willsboro Point, New York, only a small fishery resulted in the northern Main Lake Basin.
Estimated lake-wide annual harvest in the early 1980s was about 5,000 lake trout averaging 5.3
pounds. This estimate was one-third of the annual lake trout harvest objective of 18,000 and
only 20 percent more than the estimated harvest of 4,000 lake trout in Lake George, New York
(Miller and Lantiegne 1984). By comparison, Lake Champlain’s potential lake trout habitat was
4.5 times greater than Lake George’s.

Further evidence that sea lamprey were negatively affecting the lake trout fishery was indicated
by gill net catch rates. Gill net catch rates of 6 to 13 lake trout per 1000 feet of net, indicated an
exceptionally sparse lake trout population in the Main Lake (Anderson, J. K. et al. 1985) as
compared to Lake Ontario (60-70) or Cayuga Lake (45-66). This low catch rate was despite Lake
Champlain’s stocking rate of 1.6 yearling lake trout per acre. This stocking rate was similar to
Cayuga’s (1.7) and three times greater than Ontario’s (0.5).

Sea lamprey wounding data collected from Lake Champlain lake trout also suggested sea
lamprey were causing serious impacts to the fishery. Total incidence of attack (wounds and
scars) for all sizes of lake trout during 1978-1984 averaged nearly 85 percent while the wounding
rate averaged about 50 percent (Anderson, J. K. et al. 1985). In Lakes Michigan and Superior,
control of sea lamprey was considered adequate when incidence of fresh wounding was less than
4 percent on lake trout 21.0-33.0 inches (533-838 mm) total length. Mortality of lake trout
attributed to sea lamprey attacks has been estimated for Lakes Michigan and Superior. In Lake
Michigan, fresh wounding rates of 1, 3 and 8 percent were associated with lamprey-induced
mortality rates of 5, 15 and 31 percent (Wells 1980). A similar correlation was observed in Lake
Superior where 2 and 10 percent spring wounding rates were associated with 7 and 32 percent
annual rates of mortality (Pycha 1980). Prior to sea lamprey control, wounding rates in lake
Champlain ranged from about 20 percent for lake trout in the 13.0-16.9 inch (330-492 mm) size
group to about 50 percent for fish in the 25.0-28.9 inch (635-734 mm) size group (Anderson, J.
K. et al. 1985) suggesting significant sea lamprey-induced mortality.

Landlocked Atlantic Salmon:
Over 3.1 million landlocked Atlantic salmon of various sizes had been stocked in Lake

Champlain between 1972 and 1984, of which 82 percent were planted in the Ausable, Boquet,
Saranac and Winooski Rivers and Lewis and Otter Creeks (Plosila and Anderson 1985).
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Estimated lake-wide annual harvest in the early 1980s was about 2,500 salmon averaging 3.6
pounds. This estimate was 20 percent of the annual salmon harvest objective of 12,200 stated in
A Strategic Plan for Development of Salmonid Fisheries in Lake Champlain. Similarly to lake
trout, this estimate was far below the estimated annual harvest in Lake George (4,000 salmon).
Again, by comparison, Lake Champlain’s potential salmon habitat was 4.5 times greater than
Lake George’s.

Sea lamprey attack rates and fisheries for landlocked Atlantic salmon varied among the three
Lake Champlain Basins. From 1978-1981, salmon from the Main Lake, Malletts Bay and the
Inland Sea Basins had total attack rates of 48, 43 and 28 percent, respectively (Anderson, J. K. et
al. 1985). The quality of the salmon fishery was found to vary inversely with attack rates. The
highest attack rates in the Main Lake related to a relatively poor salmon fishery, while lowest
attack rates in the Inland Sea related to a relatively better salmon fishery. However, a low
proportion of large, older-age salmon in angling and in sampling gear catches indicated poor
survival in all three lake basins. Survival estimates for Malletts Bay salmon were calculated to
be 37.5 percent for ages 2-3 and 20.4 percent for ages 3-4 (1979 and 1980 year classes)
(Anderson, J. K. et al. 1985). Estimated survival for Inland Sea salmon of the 1980 year class
was 57.7 percent for ages 2-3 and 5.2 percent for ages 3-4. Survival for the 1981 year class in the
Inland Sea decreased to 12.5 percent for ages 2-3 and remained relatively stable at 6.7 percent for
ages 3-4. Increased mortality for the 1981 year class was believed to be lamprey-related as
wounding rates on the Inland Sea salmon increased substantially from 1982 through 1984.

Steelhead Rainbow Trout and Brown Trout:

Over 1.1 million steelhead and 435,000 brown trout of various sizes were stocked in Lake
Champlain from 1972 to 1984 (Plosila and Anderson 1985). The majority of the steelhead were
planted in the Saranac and Winooski Rivers and Lewis Creek. Most of the brown trout were
stocked in the Main Lake. Both species provided only limited fisheries. Steelhead were caught
in the tributaries, while the Inland Sea produced the best returns of brown trout to the angler.

Insufficient numbers of both steelhead and brown trout were collected to calculate survival
estimates, however, survival of age 3 and older fish appeared to be very low. Attack rates ranged
from 17 percent for steelhead to 69 percent for brown trout in the Main Lake, but again, few
individuals of both species were examined (Anderson, J. K. et al. 1985). Sea lamprey predation
was presumably the cause of the lack of older fish.

Other Fishes:

Sea lamprey attack rate estimates on other fishes in Lake Champlain are available for lake
whitefish, walleye and northern pike. Prior to sea lamprey control, total incidence of attack for
lake whitefish was 2-21 percent for the Inland Sea, 20-35 percent for the Main Lake and 43-51
percent for Malletts Bay (Anderson, J. K. et al. 1985). Sea lamprey wounding rates on walleyes
ranged from 10-25 percent. In 1984, 92 percent of the fish larger than 23.6 inches (599 mm)
were females and had a wounding rate of 34 percent, raising concerns of the impacts to
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recruitment (Nettles in review). Sea lamprey wounding on northern pike in various areas of the
lake was less than salmonids (10-17 percent) but appeared to be increasing annually.

Anticipated effects of Sea Lamprey Reduction

The above data on Lake Champlain's salmonids show several similarities to Lake Ontario prior to
effective sea lamprey control. Sea lamprey control on Lake Ontario has produced dramatic
improvements in the fishery and major economic benefits to the area's tourist industry. The same
pattern was observed earlier in the Upper Great Lakes, and in the New York Finger Lakes where
control was initiated in 1982. Thus, in situations similar to Lake Champlain, sea lamprey control
has been successful and beneficial.

A variety of biological, ecosystem, social, and economic benefits are expected from sea lamprey
control. Biologically, survival would increase among salmonids and other fish species which
serve as prey for the sea lamprey and whose survival is adversely affected by sea lamprey
parasitism. This was indeed the case as a result of the eight-year experimental sea lamprey
control program. For example, survival of age 3-4 lake trout improved 25 percent and pre- and
post-treatment creel surveys revealed a 76 percent increase in estimated lake trout catch.

Relative to social benefits, more and larger salmonids would provide greatly improved fishing
and decreased lamprey attack rates would improve the appearance of fish. The tributary fisheries
for landlocked Atlantic salmon would be a particularly unique and highly prized angling
opportunity, while many nonanglers would have the opportunity to observe migrating salmonids
at fishways and falls. Other water-based recreationists would experience fewer lamprey
attachments to themselves and their equipment.

Substantial economic benefits would accrue if the proposed program is enacted. Estimated
benefits and costs of the eight-year experimental sea lamprey control program indicated a
favorable benefit:cost ratio of 3.48:1. Continuation of sea lamprey control on Lake Champlain
would be expected to generate up to an additional 1.2 million days of fishing and $42.2 million
in fishing-related expenditures, as well as an estimated $59.3 million in additional water-based
recreation expenditures each year (Gilbert 1999a).

In addition to the above benefits, the proposed program responds to the specific objective of the
eight-year experimental sea lamprey control program, as described in its associated FEIS, which
was to:

“...formulate long-range policy and management strategies for minimizing the effects of sea
lamprey in Lake Champlain. Strategies would include a combination of best available techniques
which would provide optimum results in terms of fish resource and fishery benefits as well as
environmental compatibility, cost-effectiveness and economic benefits.”
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II. PRECEDENTS, LEGAL AND RELATED REQUIREMENTS
A. Precedents
1. Great Lakes

A program to control the invasive sea lamprey began in the upper Great Lakes in the early 1950s
with the construction of mechanical and electrical barriers on tributaries in attempts to block sea
lamprey spawning migrations. These control measures were not considered effective until the
discovery and use of the selective lampricide, o,o<, < -Triflouromethyl-4-nitro-cresol, sodium salt
(3-trifluoromethyl-4-nitrophenol or TFM) in 1958, which resulted from an extensive screening of
over 6000 chemicals (Smith and Tibbles 1980). Barriers were largely phased out by 1970, with a
few remaining ones maintained primarily for monitoring spawning runs (Smith and Tibbles
1980). The Great Lakes Fishery Commission (GLFC) renewed interest in developing barrier
dams and established a barrier program in 1975 as part of an integrated sea lamprey control
program. There are currently 61 barriers maintained by GLFC throughout the Great Lakes Basin
(Lavis et al. in review). Today, a product named Lamprecid® with the active ingredient TFM
(also known as TFN) is the primary lampricide registered by the United States Environmental
Protection Agency (EPA) for the control of sea lamprey. Niclosamide, 5-Chloro-N-(2-chloro-4-
nitrophenyl) 2-hydroxybenzamide compound (1:1), is the active ingredient present in three
formulations registered by EPA for the use as lampricides under more limited circumstances:
Bayluscide 70% Wettable Powder (EPA Registry Number 6704-87), Bayluscide 5% Granular
Sea Lamprey Larvicide (EPA Registry Number 6704-90), and Bayluscide 3.2% Granular Sea
Lamprey Larvicide (EPA Registry Number 6704-91) (NRCC 1985). The chemical name, 2',5-
dichloro-4'-nitrosalicylanilide is an alternative name for niclosamide. Bayluscide is also known
as Bayer 73 or clonitralid. Sea lamprey control within the Great Lakes Basin is under the
jurisdiction of the GLFC with the actual control operations conducted under contract by the
Service and the Department of Fisheries and Oceans, Canada. The history of chemical
lampricide use in the Great Lakes is summarized on pages 68-70 of the FEIS.

In New York State, chemical lampricides were first used for sea lamprey control in 1971 in
conjunction with the GLFC program in Lake Ontario. These treatments have continued, and
today, streams are treated when sea lamprey larvae reach transformation size, normally every
three to five years. Treatments of most sea lamprey-inhabited tributaries of the Oneida Lake
system were initiated in 1984, resulting in further suppression of the Lake Ontario sea lamprey
population and a corresponding increase in Lake Ontario lake trout survival (Elrod et al. 1995).

2. New York Finger Lakes

The NYSDEC, Division of Fish and Wildlife, used TFM and Bayluscide in a five-year field trial
of sea lamprey control in the Seneca Lake system. The program was undertaken only after a
thorough review of need and feasibility, a comprehensive analysis of environmental impacts and
extensive public review (Jolliff et al. 1980, 1981). The first of two treatments was completed in
1983 and the second was conducted in the fall of 1986. Sea lamprey control was very effective
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in Seneca Lake, significantly reducing lamprey-induced mortality in salmonids and improving
salmonid survival; average annual lamprey-induced mortality on age 3-15 lake trout declined
from 14.4 percent in 1977-82 to 1.4 percent in 1986-88 (Engstrom-Heg and Kosowski 1991).
Following an assessment of management alternatives, a long-term sea lamprey control program
was developed to maintain the improved Seneca Lake fishery (Kosowski and Hulbert 1993).

In 1986, NYSDEC initiated TFM treatments in Cayuga Inlet to control sea lamprey in the
Cayuga Lake system, that was unsuccessfully challenged by opponents of the program. A
summary of the legal issues surrounding the Cayuga Lake program and the resulting adjudicatory
decision are presented in pp. 69-70 and Appendix H of the FEIS. The program resulted in a 98.7
percent reduction in sea lamprey abundance and dramatic improvements in salmonid fishing
quality, including a 69 percent increase in catch rate for trophy-sized salmonids (Bishop and
Chiotti 1996). Unique features of Cayuga Inlet allowed the implementation of an integrated pest
management approach using both mechanical and chemical methods for long-term sea lamprey
control (Chiotti 1996).

3. Lake Champlain

NEPA Compliance:

The history of the Lake Champlain salmonid fishery restoration program and development of the

eight-year experimental sea lamprey control program and FEIS is summarized in Section IIL.A. of
this document. The FEIS was published on July 19, 1990 and the Record of Decision was issued
on September 11, 1990.

The Cooperative also prepared an Environmental Assessment (EA) for the proposed 1996
Poultney River treatment in accordance with NEPA and the Federal Aid in Sportfish Restoration
Act (Fisheries Technical Committee 1996). This was due to the minor change in scope of the
Proposed Action as described in the FEIS, stemming from potential impacts to recently state-
listed species and the expectation of controversy surrounding the treatment. The Service issued a
Finding of No Significant Impact regarding the Proposed Action described in the EA on October
1, 1996.

In addition to meeting NEPA requirements, NYSDEC and VTDFW were required to obtain
permits to conduct lampricide applications during the experimental program from their

respective state regulatory agencies (See Section ILE.).

New York Permits:

New York’s Region 5 Fisheries Unit obtained four permits authorizing use of TFM and
Bayluscide 5% Granular in New York waters; three were issued by NYSDEC on August 29,
1990. These included a Freshwater Wetlands Permit relevant to wetlands outside of the
Adirondack Park boundaries and two Permits to Use Chemicals for the Control and
Extermination of Undesirable Fish. The latter two are also known as Pesticide Use Permits. One
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was for use of TFM in streams and the other was for Bayluscide applications on stream deltas.
The above permits collectively were assigned identification number DEC #5-9905-00002/00001-
0. The fourth permit was an Adirondack Park Agency Freshwater Wetlands permit (#88-1014)
issued on September 7, 1990 relevant to wetlands within the Adirondack Park boundaries.

Early in 1992, the Region 5 Fisheries Unit requested modification of specific conditions in the
NYSDEC Freshwater Wetlands and TFM Pesticide Use Permits. Schedule changes were
requested to allow treatment of the Great Chazy and Poultney Rivers in 1992 and 1996, because
planned 1991 treatments were cancelled due to technical concerns related to low flows. More
flexibility in allowing such schedule changes without formal permit modification was requested.
A request was made for deletion of a specific Poultney River condition requiring attenuation of
TFM concentrations to 0.8 MLC below Coggman Bridge. Additional requests were made for the
deletion of in-situ eastern sand darter bioassay mortality requirements, including a stop-work
trigger and development of a recovery plan. Date changes were allowed and some minor relief
from the 0.8 MLC attenuation requirement was granted by allowing the TFM concentration not
to exceed “an average of 0.80 MLC with a maximum variation of +0.10 MLC...” However, most
of the requests were denied in the modified permits issued on March 19, 1992.

Typographical errors were discovered in the schedule of treatment dates for Beaver Brook and
Putnam Creek in the modified TFM Pesticide Use Permit issued March 19, 1992. New York’s
sea lamprey control project manager filed a request for their correction, and these were revised
with another permit modification issued on March 21, 1994.

The Cooperative documented the results of the largely ineffective 1992 treatments on the
Poultney and Hubbardton Rivers, and New York’s project manager again requested modification
of the NYSDEC Freshwater Wetlands and TFM Pesticide Use Permits. Requests for
modification were filed on October 26, 1995 and December 7, 1995. On April 22, 1996, the
permits were modified to allow treatment of the Poultney River with TFM at a mean treatment
level of 1.0 MLC as determined by bioassay techniques with no attenuation requirement at
Coggman Bridge, and to allow simultaneous treatment of the Poultney and Hubbardton Rivers.

In October 1996, additional modifications were requested to allow treatment of the Poultney and
Hubbardton Rivers at water temperatures less than 45 degrees Fahrenheit, and to change the last
allowable date of treatment of these and other waters from October 30 to October 31. Modified

permits containing these changes were issued on October 25, 1996.

No modifications were requested throughout the experimental program for the NYSDEC
Bayluscide Pesticide Use Permit.

The expiration date of the NYSDEC Freshwater Wetlands Permit was designated as December
31, 1996. No definitive expiration date was listed for NYSDEC Pesticide Use and the
Adirondack Park Agency Freshwater Wetlands Permits, but the conditions contained in the
permits essentially resulted in their expiration at the same time.
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In April 1998, the New York Region 5 Fisheries Unit initiated the State Environmental Quality
Review Act (SEQRA) process to be eligible to obtain new permits for, and continue independent
TFM treatments on, the nine known sea lamprey-producing tributaries totally contained within
New York’s borders. Because of its shared status with Vermont, the Poultney River was not
included in this assessment process. The assessment culminated in the issuance of a Negative
Declaration of Significance on April 29, 1998 that was published in the New York State
Environmental Notice Bulletin on May 6, 1998. In brief, the negative declaration determined
that the proposed Lake Champlain sea lamprey control consisting of TFM stream treatments
would not have a significant, adverse environmental impact. It described the action as involving
the control of the abundance of sea lamprey in Lake Champlain by application of chemical
lampricides to the Great Chazy, Saranac, Salmon, Little Ausable, Ausable and Boquet Rivers,
Beaver Brook, Putnam Creek, and Mount Hope Brook. The project would continue the stream
treatments and fundamental mitigation strategies first initiated in 1990 pursuant to the FEIS.

Applications were submitted for a new NYSDEC Freshwater Wetlands Permit, a new Permit to
Use Chemicals for the Control and Extermination of Undesirable Fish, and a new Adirondack
Park Agency Freshwater Wetlands permit.

In response, the Adirondack Park Agency issued Permit #97-213 on June 12, 1998, designating it
as an amendment to Permit #88-1014.

In order for NYSDEC to issue its TFM Pesticides Use Permit, the requirements of 6NYCRR §
328.1(b) had to be met regarding riparian user consent to the project. During February and
March, 1998, in accord with this regulation, the regional Fisheries Unit conducted a survey of
affected riparian property owners to determine if landowners consented to temporary restriction
of water use while TFM was present in the water adjoining their property. Staff mailed surveys
for 1391 parcels, and 1151 (83%) were returned. An overwhelming majority of responses (1090
or 95%) consented to the temporary restrictions. A few (26 or 2%) objected. Thirty-five
responses (3%) neither consented or objected.

The standard set forth in 6NYCRR § 328.1(b) was as follows: “For the protection of riparian
uses, no such permit shall be issued except where the applicant has certified that the affected
riparian users have agreed to temporary curtailment of their uses incidental to treatment or unless
the applicant demonstrates to the satisfaction of the commissioner that any non-consenting
riparian users will not be significantly adversely affected by the use of the chemicals subject to
such limitations as are set forth in the permit.”

A consent survey conducted in 1990 before the original Lake Champlain treatments yielded
similar proportions of consenting and non-consenting responses, and all required NYSDEC
permits were issued. Previously, on April 22, 1986, Commissioner Langdon Marsh addressed
the issue of non-consenting riparian landowners in the matter of the application of the Bureau of
Fisheries for permits to apply lampricide to certain tributaries of Cayuga Lake by stating, “Non-
consenting riparian owners will suffer only a temporary loss of use of lake water for potable
purposes and will be provided free bottled water for the duration of the TFM treatment.” He
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directed Department staff to issue the required permits for that project.

On August 26, 1998, Commissioner John P. Cahill determined that “Non-consenting riparian
owners have raised no substantive issues and will be affected only temporarily due to a loss of
use of stream or lake water. Further, any essential water needs during that period will be
satisfied by Region 5 Fisheries staff as outlined in the Prior Notification, Posting and Water
Supply Plan (June 1998). Accordingly, I hereby direct Department staff to issue the required
permits with conditions appropriate for protecting environmental resources.” NYSDEC issued
its new Freshwater Wetlands and TFM Pesticide Use Permits on September 10, 1998 and
collectively assigned identification number DEC #5-9905-00002/00003 to them.

There were no legal challenges specific to the permits or their modifications in New York.

Vermont Permits:

VTDFW obtained its Aquatic Nuisance Control Permit (C-90-01) on March 4, 1990, authorizing
TFM treatments of all of the Vermont tributaries proposed in the FEIS, except for the
Poultney/Hubbardton River system. The permit also authorized the use of Bayluscide 5%
Granular sea lamprey larvicide for larval sea lamprey population surveys. On October 4, 1990,
VTDFW requested its permit be amended to enable TFM treatment in the Poultney and
Hubbardton Rivers in 1991 and 1995. These permit amendments were granted by the Vermont
Department of Environmental Conservation (VTDEC) on April 4, 1991 (permit C-90-01
Amendment), but the 1991 treatment was cancelled due to unfavorable river flows.

VTDFW obtained five modifications to the amended permit, which were granted in a new permit
(C-92-01) on March 17, 1992, including changing the initial year for treatment of the Poultney
and Hubbardton Rivers to 1992 and extending the permit to allow the second treatment in 1996.
The Poultney River Committee, a local citizens group, filed an appeal of permit C-92-01 with the
Vermont Water Resources Board (WRB) on April 15, 1992, with intent to enjoin the entire
permit. The WRB issued a preliminary order on August 11, 1992, ruling that only the most
recent five amendments could be appealed. The Poultney River Committee appealed the WRB
ruling to the Rutland Superior Court, and the Court ruled in favor of the WRB ruling on February
3, 1994 (Docket No. S0693-92RcCa). Since the appeal itself did not stay the actions authorized
in the permit, treatments of the Poultney and Hubbardton Rivers took place on September 24 and
25,1992. On the day before the treatments, the Poultney River Committee unsuccessfully sought
to obtain a Rutland Superior Court Order to stop the treatments until the WRB heard the appeal.
The appeal case finally reached the Vermont Supreme Court (Docket No. 94-165), where it
agreed with the WRB’s ruling and issued its decision on June 26, 1995. On August 23, 1995 the
Poultney River Committee indicated to the WRB that it still intended to proceed with the appeal
of permit C-92-01. The WRB granted a request by VIDFW to withdraw permit C-92-01 and
subsequently dismissed the Poultney River Committee’s appeal on November 1, 1995. By
withdrawing permit C-92-01, VITDFW gave up its authorization to conduct the second treatments
of the Poultney and Hubbardton Rivers until it obtained a new permit authorizing the treatments.
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Restrictive conditions in the permits allowing the 1992 Poultney River treatment rendered the
treatment ineffective; therefore, VIDFW, like NYSDEC, requested less restrictive conditions to
increase the effectiveness of the second experimental treatment scheduled for 1996. The
conditions were granted to VTDFW in a new Aquatic Nuisance Control Permit (C-96-06) on
October 10, 1996. After the previous permit (C-92-01) was granted, one new aquatic species
inhabiting the Poultney River was added to the Vermont threatened and endangered species list
and proposed listing of other Poultney River species were in the rule-making process in 1996
(see Section VL.D. for currently listed species); this required VITDFW to apply for a Threatened
and Endangered Species Permit, which was issued by the Vermont Agency of Natural Resources
on September 13, 1996.

The second Poultney and Hubbardton River TFM treatment was conducted on October 30, 1996.
The Poultney River Committee appealed the VTDFW permit (C-96-06) and filed a Motion to
Stay with the WRB on October 25, 1996. The WRB denied the motion, concluding that it had no
authority to issue Stays, and that it could not meet to hear and rule on the appeal prior to the
scheduled treatment.

4. Summary

The precedent for using the chemical lampricides TFM and Bayluscide for control of sea lamprey
has been established by over 40 years of effective and safe use in the Great Lakes in a program
administered by GLFC. More recently, this precedent has been expanded by the addition of
control programs in Seneca and Cayuga Lakes which are administered by NYSDEC, and the
experimental program in Lake Champlain administered by the Cooperative. The 1990 decision
to use TFM and Bayluscide in the Lake Champlain Basin followed careful review of a massive
scientific and legal record, which included the Seneca and Cayuga Lakes decisions. This, in
conjunction with the scientific findings of the eight-year experimental program evaluation and
related legal record from the Lake Champlain program, along with continuing advancements in
sea lamprey control technology through research sponsored by GLFC (See Section IV), provides
a strong basis for continued use of these lampricides, integrated with use of barriers and other
alternative control methods where feasible, for sea lamprey control in the Lake Champlain Basin.

B. Statutory Authority

Statutory authority to control sea lamprey within the U.S. portion of the Lake Champlain Basin
rests with governmental agencies having broad responsibilities for the management of fish and
wildlife resources. In New York, this authority is vested within the New York State Department
of Environmental Conservation, while in Vermont, it is within the Vermont Department of Fish
and Wildlife. The Service is authorized by federal statutes to cooperate with state agencies in
such programs. Specific authority for each agency is summarized below.

1. New York
Articles 11 and 13 of the Environmental Conservation Law (ECL) direct NYSDEC in
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management of the fish and wildlife resources of the state.
2. Vermont

Authority to control sea lamprey in Vermont waters of Lake Champlain is provided in
Subchapter 2, Section 4081 and Subchapter 3, Section 4081 and Subchapter 3, Section 4138 of
Title 10 of Vermont Fish and Wildlife Laws and Regulations.

3. U.S. Fish and Wildlife Service

NEPA requires that an environmental impact statement be prepared for federal actions which
significantly affect the human environment. The Service is directly involved in this proposal
through: 1) the actions of Service employees who conduct sea lamprey control; 2) because
funding the proposal will involve use of Federal Aid in Sportfish Restoration Act funds
administered by the Service and used by the states of Vermont and New York, as well as other
federal funds; and 3) because of the potential for lampricides to be applied within the Missisquoi
National Wildlife Refuge.

The Service is authorized by 16 U.S.C. Section 661-666 (Fish and Wildlife Coordination Act) to
provide assistance to federal, state, and other agencies in development, protection, rearing, and
stocking of fish and wildlife and controlling losses thereof.

Further authority to control sea lamprey in Lake Champlain was specifically granted to the
Service through Section 304 (c) paragraph (2) of the Lake Champlain Special Designation Act of
1990 (P. L. 101-596): “To accomplish the purposes of paragraph (1), the Director of the United
States Fish and Wildlife Service is authorized to carry out activities related to -

(A) controlling sea lampreys and other nonindigenous aquatic animal nuisances;... ”

The Lake Champlain Special Designation Act Statement of Legislative Intent clarified this
authority: “Recognizing that aquatic nuisance species are causing great damage to the fishery
resources in the basin, the Secretary of the Interior (Secretary) is given clear authority to conduct
sea lamprey control activities and other salmonid restoration work. The Secretary should also
use, as appropriate, equipment purchased with funds provided through the Great Lakes Fishery
Commission.”

C. EPA Registration, Labels, Use Patterns, and Tolerances

Before the use of any pesticide, such as TFM or Bayluscide, is permitted, the sponsor must first
obtain the approval of the EPA. The EPA has developed a well-defined set of guidelines,
regulations, and data requirements that must be provided to obtain approval for use. These EPA
mandates require the sponsor to demonstrate that use of the pesticide has no long-term effect on
the environment or nontarget organisms, does not leave persistent residues, does not break down
into other toxic substances, does not pose a health hazard to applicators, and does not have
unanticipated long-term effects on human or animal life. EPA issues a registration number for
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each pesticide approved. A change in the pesticide formulation requires approval from EPA
which is granted through an amendment to the registration and product label.

EPA often establishes tolerances for pesticides. A tolerance is the legal maximum residue of a
pesticide or chemical allowed to remain in or on a food, or a particular class of food, after
treatment with an approved compound, usually following an appropriate interval after
application. EPA has not established tolerances or carried out dietary risk assessments for
lampricides because these compounds are considered to be non-food and because no lampricide
residues are expected to occur in and on food/and or feed or in drinking water, based on current
use patterns (EPA 1999).

1. TFM (Lamprecid®)

The use of a liquid TFM formulation has been approved by the EPA as a lampricide. In the
United States, this approval carries EPA Registration Number 6704-45. The current TFM
product label permits its use for sea lamprey control in the Lake Champlain system (see
Appendix B). The treatment procedures proposed for use in Lake Champlain are consistent with
the use pattern described on the label and detailed in GLFC standard operating procedures (Klar
and Schleen 1999). Liquid TFM formulation contains approximately 36 percent active
ingredient; isopropanol is presently used as the carrier or solvent for the liquid TFM, and is the
primary inert ingredient.

TFM is also available in a solid bar formulation and its use as a lampricide has been approved by
the EPA (Registration Number 6704-86). The bars are water soluble, containing approximately
22 percent active ingredient. They are used to treat small tributaries entering treated streams and
are formulated to dissolve at a precise, constant rate in flowing water. The proposed use of bars
containing TFM is consistent with the use patterns described on the label (see Appendix B) and
detailed in GLFC standard operating procedures (Klar and Schleen 1999).

2. Bayluscide 3.2% Granular Sea Lamprey Larvicide

Bayluscide 3.2% Granular sea lamprey larvicide has been approved by the EPA for larval sea
lamprey population surveys, and for control of sea lamprey larvae in waters of the Great Lakes
Basin and the Lake Champlain system. This approval carries EPA Registration Number 6704-
91. Since the former EPA-approved label for the previous formulation of Bayluscide 5%
Granular only allowed its use for larval sea lamprey population surveys, NYSDEC issued a
supplemental label which permitted its use for control of sea lamprey larvae in lakes by aerial
application. This supplemental label, now expired, carried the Special Local Need Registration
No. NY-900002 (EPA Registration Number 6704-91).

NYSDEC's issuance of a supplemental label for Bayluscide 5% Granular followed a major
research effort in Seneca Lake, New York in 1982 to meet information requirements by its
Bureau of Pesticides Management and the New York State Department of Health. Required
studies dealt with niclosamide residues in water and fish, efficacy for sea lamprey control and
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impacts on fish survival. Results were reported by Engstrom-Heg (1983) and Ho and Gloss
(1987).

The use pattern for Bayluscide 3.2% granules as proposed for Lake Champlain is consistent with
the EPA label (see Appendix B), and detailed in GLFC standard operating procedures (Klar and
Schleen 1999). Since the current Bayluscide 3.2% label prohibits aerial application, widespread
delta sea lamprey infestations identified for treatment will be treated using surface application
methodology. Should delta populations become distributed over areas so large they cannot
feasibly be treated using standard surface methodologies, an emergency exemption from label
instructions may be sought from the EPA to allow aerial application.

3. Bayluscide 70% Wettable Powder

Bayluscide 70% Wettable Powder has been approved by the EPA as a lampricide in combination
with TFM in stream treatments. The approval carries the Registration Number 6704-87. During
treatments of selected larger streams, the wettable powder formulation is applied concurrently
with TFM to reduce the required amount of TFM by up to 50 percent. When used in
combination with TFM, niclosamide typically constitutes 0.5 percent to 2 percent of the total
active ingredient on a weight-to-weight ratio (Klar and Schleen 1999). The use patterns for
Bayluscide 70% Wettable Powder as proposed for use in Lake Champlain are consistent with
EPA labels (Appendix B) and are described in Klar and Schleen (1999).

4. Bayluscide 20% Emulsifiable Concentrate

A liquid Bayluscide formulation containing about 20 percent active ingredient (niclosamide) is
currently under development (Klar and Schleen 1999), and has been field tested and evaluated by
Great Lakes sea lamprey control units (Bills et al. 1998). This formulation, which is not
currently registered, would be intended for use in combination with TFM similar to the current
use of Bayluscide 70% Wettable Powder. Successful registration of this emulsifiable concentrate
will simplify the procedure for applying TFM and niclosamide in combination to selected
tributaries.

D. Permits and Related Requirements

1. New York
Requirements for lampricide application in New York State waters include the following:
. Compliance with the New York State Environmental Quality Review Act (SEQRA).
. Permits from NYSDEC to Use Chemicals for the Control and Extermination of

Undesirable Fish, sometimes called Pesticide/Aquatic Use Permits pursuant to ECL
Article 15 and 6NYCRR, Part 328.
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Freshwater Wetlands Permits pursuant to ECL Article 24, and within the Adirondack
Park pursuant to Executive Law, §§809 (14), 810. One is necessary from the NYSDEC
for waters with regulated wetlands outside of the Adirondack Park, and one is necessary
from the Adirondack Park Agency (APA) for waters with regulated wetlands within the
Adirondack Park.

State registration of TFM and Bayluscide for sea lamprey control purposes, and
Bayluscide for sea lamprey population survey purposes, by NYSDEC.

An Emergency Exemption from the EPA would be required if an aerial application of
Bayluscide 3.2% Granular should become necessary for sea lamprey control purposes.

A Beaver Dam Removal Permit from NYSDEC for each beaver dam which is to be
breached or removed in conjunction with treatment operations. An APA freshwater
wetlands permit may also be required for beaver dam removal within the Adirondack
Park.

Compliance with regulations pertinent to eligibility for pesticide applicator certification,
as specified by 6NYCRR §325.8. That is, anyone applying these pesticides must be a
New York State certified applicator in Commercial Category 5C, Aquatic Pest Control, or
a certified commercial technician or commercial pesticide apprentice under the on-site,
direct supervision of a certified commercial pesticide applicator.

Requirements for construction of sea lamprey barriers in New York State waters include the
following:

Compliance with SEQRA.

Freshwater Wetlands Permits pursuant to ECL Article 24, and within the Adirondack
Park pursuant to Executive Law, §§809 (14), 810 if regulated wetlands are involved. One
is necessary from the NYSDEC for waters with regulated wetlands outside the
Adirondack Park, and one is necessary from the APA for waters with regulated wetlands
within the Adirondack Park.

Permission from private landowners to remove any Protected Native Plants, if present, in
compliance with 6NYCRR Part 193.3. The removal of Protected Native Plants from state
land may only be performed if the state issues a Temporary Revocable Permit in accord
with Education Law § 233 .

Water quality certifications from NYSDEC under Section 401 of the Clean Water Act if
applicable.

Meeting of Dam Safety requirements pursuant to ECL Article 15.
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Construction in Flood Hazard Areas review pursuant to ECL Article 36 and 6NYCRR,
Part 502.

Individual permits from the U.S. Army Corps of Engineers pursuant to Section 404 of the
Clean Water Act if applicable.

New York State Historic Preservation Act review, if the project affects sensitive
archeological areas.

Review in accordance with New York State Wild and Scenic and Recreational Rivers
Act.

Property easements or fee title purchase of barrier site.
Local building permits if applicable.

2. Vermont

Requirements for lampricide application in Vermont waters include the following:

Permits from VTDEC to control aquatic nuisances pursuant to Title 10 V.S.A., Chapter
47, Section 1263a.

Permits from VTDEC to use the tracer dye Rhodamine WT in conjunction with
lampricide application pursuant to Section 2-03-B.2 of the Vermont Water Quality
Standards.

Registration of lampricides with the Vermont Department of Agriculture for use within
the state.

Compliance with Vermont regulations for control of pesticides in accordance with 6
V.S.A. Chapter 87. Anyone handling lampricides must be a certified applicator in Non-
Commercial Category 5C, Aquatic Pest Control, or under direct supervision of a Vermont
certified applicator in Non-Commercial Category 5C.

Endangered and threatened species permit(s) from the Vermont Agency of Natural
Resources pursuant to Title 10 V.S.A., Chapter 123, Section 5408, to apply lampricides
to certain streams inhabited by sea lamprey if state-listed endangered and threatened
species are also present and could potentially be affected by lampricide treatment.

Requirements for construction of sea lamprey barriers in Vermont waters include the following:

Permits from VTDEC to control aquatic nuisances pursuant to Title 10 V.S.A., Chapter
47, Section 1263a.
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Stream Alteration Permits from VITDEC pursuant to Title 10 V.S.A. Chapter 41,
Subchapter 2.

Permits to obstruct the passage of fish from VIDFW pursuant to Title 10 V.S.A. Chapter
111, Section 4607.

Endangered and threatened species permit(s) from the Vermont Agency of Natural
Resources pursuant to Title 10 V.S.A., Chapter 123, Section 5408, to construct barriers
on certain streams inhabited by sea lamprey if state-listed endangered and threatened
species are also present and could potentially be affected by a barrier.

Wetlands Conditional Use Determinations from VTDEC may be required pursuant to 10
V.S.A. Chapter 37, Section 905 (7-9), if the project will impact wetlands.

Individual permits would likely be required from the U.S. Army Corps of Engineers
pursuant to Section 404 of the Clean Water Act.

Water quality certification from VTDEC would likely be required under Section 401 of
the Clean Water Act.

Review by the Division of Historic Preservation if the project affects sensitive
archeological areas.

Permission must be granted from all landowners whose land is impounded by the project.
Property easements or purchase of barrier site is recommended.

Local building permits may be required.

Utilization of alternative sea lamprey control techniques other than lampricides or barriers may
also require permits from VTDEC to control aquatic nuisances pursuant to Title 10 V.S.A.,
Chapter 47, Section 1263a.

3. U.S. Fish and Wildlife Service

The proposed sea lamprey control activities would potentially involve one area under the
jurisdiction of the Service. Lampricide application to the Missisquoi River, affecting Missisquoi
National Wildlife Refuge, would require a Special Use Permit issued by the Refuge Manager
should treatment of this tributary become necessary. The Department of the Interior requires the
filing of a "Pesticide Use Proposal" 60 days prior to the application of a pesticide.

The Service will comply with its responsibilities under Section 106 of the Historic Preservation
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4. Quebec
Requirements for lampricide application in Quebec waters include the following:

. Using lampricides in Quebec requires a Certificate of Authorization according to the
Environment Quality Act (R.S.Q. Q-2).

. A copy of a map showing land use/land cover must be supplied along with a certificate
from the clerk or secretary/treasurer of the local municipality stating the realization of the
project does not violate any municipal by-laws.

. Quebec Directive 017 form must be submitted.

. Article 32 of the federal law on Fisheries in Canada forbids the cause of death of fish by
means other than fishing unless authorized. Subsequent forms must be sent to the Chief
of Protection de 1’habitat du poisson, Péches et Océans Canada.

. Anyone handling lampricides must be certified in Quebec and the people participating in
the operation must be formed (educated) by Quebec’s school system. If not educated in
the Quebec system, applicant must demonstrate their competency in applying pesticides.

Requirements for construction of sea lamprey barriers in Quebec waters include the following:

. Building a dam or similar barrier structure in Quebec requires a Certificate of
Authorization according to the Environment Quality Act (R.S.Q. Q-2). A copy of the
zone or use of the territory concerned must be supplied along with a certificate from the
clerk or secretary/treasurer of the local municipality stating the realization of the project
does not violate any municipal by-laws.

E. Protection for Endangered and Threatened Species

1. Federal

Under the Endangered Species Act of 1973 as amended (16 U.S.C. 1531 et seq.), statutory
protection is afforded to endangered and threatened wildlife at the national level. Administration
and enforcement of this Act is the responsibility of the U.S. Department of Interior, Fish and
Wildlife Service. The purpose of the Endangered Species Act is to conserve "the ecosystem
upon which endangered and threatened species depend" and to conserve and recover listed
species. Under the law, species may be listed as either "endangered" or "threatened."
Endangered means a species is in danger of extinction throughout all or a significant part of its
range. Threatened means a species is likely to become endangered within the foreseeable future.
All species of plants and animals, except pest insects, are eligible for listing as endangered or
threatened.
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Section 9 of the Endangered Species Act makes it unlawful for a person to "take" a listed species.
The Act says "the term take means to harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect or attempt to engage in any such conduct." The Secretary of the Interior,
through regulations, defined the term "harm" in this passage as "an act which actually kills or
injures wildlife. Such act may include significant habitat modification or degradation where it
actually kills or injures wildlife by significantly impairing essential behavior patterns,

including breeding, feeding, or sheltering."

Based on the current lists, 50 CFR 17.11 (wildlife) and 50 CFR 17.12 (plants), no federally-listed
or proposed threatened or endangered species under the jurisdiction of the Service are known to
occur in the project area, with the exception of endangered Indiana bats (Myotis sodalis) and
resident or transient bald eagles. No nesting bald eagles are known to exist within the project
area. The Proposed Action is not likely to adversely affect these species.

Preparation of a Biological Assessment or further consultation under Section 7 of the Endangered
Species Act is not required as proposed sea lamprey control will not affect federally-listed
species. Should project plans change, or additional information on listed or proposed species
become available, this determination may be reconsidered.

2. New York

Section 11-0535 of New York's Environmental Conservation Law prohibits "the taking,
importation, transportation, possession or sale of any endangered or threatened species of fish,
shellfish, crustacea or wildlife, or hides or other parts thereof, or the sale or possession with
intent to sell any article made in whole or in part from the skin, hide or other parts of any
endangered or threatened species of fish, shellfish, crustacea or wildlife... except under license or
permit from the department."

Section 9-1503 of Environmental Conservation Law permits NYSDEC to list protected plants by
Rule and Regulation and also prohibits any person from knowingly picking, plucking, severing,
removing, damaging by the application of herbicides or defoliants or carrying away any protected
plant. New York's rare plants are legally protected only if they are listed under the U.S.
Endangered Species Act of 1973 or in the Protected Native Plants list (6NYCRR 193.3).

In New York, an endangered species is one which has been determined to be in imminent danger
of extinction or extirpation in the state, or is federally-listed as endangered. A threatened species
is one that is likely to become endangered within the foreseeable future in the state, or is
federally-listed as threatened. A special concern species is a native species not yet recognized as
endangered or threatened, but for which a welfare concern or risk of endangerment has been
documented. Special concern species are not protected by law. All determinations of special
designations in New York are made by NYSDEC and are listed in 6NYCRR §182.6.
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3. Vermont

Authority for protection of endangered species of plants and animals in Vermont is provided in
Chapter 123, Section 5403 of Title 10 of Vermont Fish and Wildlife Laws and Regulations. This
Section provides that "(a) Except as authorized under this Chapter, a person shall not take,
possess or transport wildlife or plants that are members of an endangered or threatened species"
and "(b) The Secretary may, with advice of the endangered species committee, adopt rules for
the protection and conservation of endangered and threatened species."

The Vermont Endangered Species Committee submitted a list of recommended species on
September 24, 1986, to the Secretary of the Agency of Environmental Conservation for his
approval. The Secretary approved these lists on November 3, 1986, and they were submitted for
formal adoption as a rule under the Administrative Act as outlined under Title 3, Section 801 et
seq. The lists became legally binding in 1987. Listing changes are recommended through the
Endangered Species Committee and legally revised through rulemaking.

In Vermont, an endangered species is any species whose continued existence as a viable
component of the state's wild flora or fauna is determined to be in jeopardy including endangered
species listed under the Federal Endangered Species Act. A threatened species is one which
appears likely to become endangered within the foreseeable future or is determined to be a
threatened species under the Federal Endangered Species Act. Scientific Advisory Groups
maintain unofficial lists of species of special concern for periodic consideration by the Vermont
Endangered Species Committee (Vermont Endangered Species Committee 1986).

4. Quebec

Canada currently does not afford legal protection to endangered and threatened species at the
federal level. Canadian legislation to protect species at risk has recently been introduced, but has
not been adopted into law.

The Quebec provincial government passed An Act respecting threatened or vulnerable species
(R.S.Q. E-12.01) in 1989. This Act established a framework for legal designations of threatened
and vulnerable plant and wildlife species, and for protection of designated plant species.
Protection of threatened and vulnerable wildlife (vertebrate) species designated under this Act are
protected under jurisdiction of An Act respecting the conservation and development of wildlife
(R.S.Q. C-61.1).

In Quebec, the “threatened” designation is defined as a species which is likely to disappear
(similar to “endangered” in the United States); the “vulnerable” designation is defined as a
species whose survival is precarious even if it is not likely to disappear (similar to “threatened”
in the United States). There is also the legal designation of “susceptible”, that indicates a species
in a precarious situation, but in need of further study in order to decide whether or not it should
be designated as threatened or vulnerable (Beaulieu 1992; Jean Dubé, Société de la Faune et des
Parcs du Quebec, Longueuil, Quebec, personal communication).
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Applications for permits required to conduct sea lamprey control in Quebec (described in Section
I1.D.4.) would be reviewed with greater caution and permit conditions may be more restrictive if
the authorized activities may affect threatened, vulnerable or susceptible species (Jean Dubé,
Société de la Faune et des Parcs du Quebec, Longueuil, Quebec, personal communication; Daniel
Savoie, Ministere de I’Environment, Longueuil, Quebec, personal communication).
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ITII. HISTORY/DEVELOPMENT OF 1990-1997 EXPERIMENTAL PROGRAM

A. Background

Lake Champlain supported indigenous populations of landlocked and/or sea run Atlantic salmon
and lake trout during its early settlement. The FEIS states both species were rapidly depleted as
development in the area progressed during the 1800s. In the late 1950s and early 1960s, New
York and Vermont began annually stocking lake trout and landlocked salmon that produced a
limited fishery. Encouraged by this success, in 1973, New York, Vermont, and the Service
formed the Lake Champlain Fish and Wildlife Management Cooperative. A major goal of this
cooperative was to develop and maintain a diverse salmonid fishery. A Strategic Plan for
Development of Salmonid Fisheries in Lake Champlain was adopted and implemented in 1977
by the Cooperative’s Fisheries Technical Committee (Fisheries Technical Committee 1977). The
objectives of this program were to re-establish a lake trout and landlocked Atlantic salmon
fishery, establish a rainbow (steelhead) trout fishery, and maintain the existing harvest of
rainbow smelt. Each objective established a predicted sustainable harvest and a number of angler
trips to be generated for each species under consideration. The Strategic Plan also identified sea
lamprey control as a potential future need to achieve these objectives.

An aggressive approach to investigating the impact of sea lamprey parasitism on salmonid
populations and fisheries, a "Lake Champlain Salmonid Assessment Program," was developed
and implemented in 1982 by the Fisheries Technical Committee (Fisheries Technical Committee
1981). Important objectives of this program were to assess sea lamprey abundance a