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Abstract: This is the second of four volumes of the final environmental impact statement (EIS) that
documents the analysis of four alternatives developed for programmatic management of the 2.4
million acres administered by the Flathead National Forest. The Forest Service has identified
alternative B modified as the preferred alternative. The Flathead National Forest encompasses 2.4
million acres in Flathead, Lake, Lewis and Clark, Lincoln, Missoula, and Powell Counties, Montana.

The Forest Service is concurrently amending the forest plans of the Helena-Lewis and Clark,
Kootenai, and Lolo National Forests (referred to as the “amendment forests™) to incorporate habitat
management direction for the Northern Continental Divide Ecosystem (NCDE) grizzly bear
population (refer to volume 3 of the final EIS for the evaluation of effects of the amendments).
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Glacier View Ranger District
Two hikers
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View from trail to Pentagon Cabin in the Bob Marshall Wilderness (photo by Peter Borgesen)
Fireweed
White-tailed deer (photo by John Littlefield)

In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights
regulations and policies, the USDA, its Agencies, offices, and employees, and institutions
participating in or administering USDA programs are prohibited from discriminating based on race,
color, national origin, religion, sex, gender identity (including gender expression), sexual orientation,
disability, age, marital status, family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any program or
activity conducted or funded by USDA (not all bases apply to all programs). Remedies and complaint
filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information
(e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact the responsible
Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the
Federal Relay Service at (800) 877-8339. Additionally, program information may be made available
in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint
Form, AD-3027, found online at http://www.ascr.usda.gov/complaint_filing_cust.html and at any
USDA office or write a letter addressed to USDA and provide in the letter all of the information
requested in the form. To request a copy of the complaint form, call (866) 632-9992. Submit your
completed form or letter to USDA by (1) mail: U.S. Department of Agriculture, Office of the Assistant
Secretary for Civil Rights 1400 Independence Avenue, SW, Washington, D.C. 20250-9410; (2) fax:
(202) 690-7442; or (3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.



Flathead National Forest Forest Plan FEIS Volume 2

Table of Contents

Chapter 3. Affected Environment and Environmental Consequences (continued) .........cccceeeeecerreeeeeeeecccsssnneeeeenenns 1
Physical and BIiologICal (CONT.)...cuuiiiiiiiiiirrereiiiiiiicirneeeeteeeeccsnnneeeeeeseessssnneseeeessssssssnessssssssssssssssessessssssssnnnsssessssassnnnn 2
I A1 lo 11 =3O OSSO UUUUPRN 2
R 1= I o I VL= KLY, Lo Ta o o =T T=d L 279

.G AU QUAIIEY v ann 300

Human Uses, Benefits, and Designations of the FOrest.........cuiiiiiiiiiiiiiiiiciiiicsecssssesssessssssesssesesssseeesessessessssessenns 313
3.10 Sustainable RECreAtiON QNG ACCESS...........uuuuuuuuuuuuieiieiiiieiiaaeeieaatatesaesetssesesraseesaaaeseeeneraesssesssssssssssssssnssnnnnns 313
I Y B Yol =J 1 1=J o VOO TR 339
O N 1) 1 X 1 VLo () -SSP 347
3,13 LANAS QNG SPECIAI USES ...vvvviaeeeiiiiieie e ettt e ettt e e e e e ettt e e e e s e sttt e e e e s sssastaseaaaeesssssssbaaaaaeeannas 358
O B 0= o T o 1=t [V o (=T g =X X SO URPTRN 366
3.15 ReCOMMENACA WIILEINESS..........uuveeeieieiiie sttt taaeettaaasssssssssssssssssssssnssssssnnsnnnnns 371
3.16 INVENTOriEd ROGAIESS AICUS........uuveeeeeeieeeiieeiteatattataaaaaaaattatatatataasaaassasssssasssssssssssssssssssssssssssssnnssnnnnns 386
3.17 WIlA QNG SCONIC RIVEILS ...ttt saatasttstsatssssssssssssssssssssssssssnnnnnnnnnns 395
3.18 NGLIONAI SCONIC THQIIS. ... ..uvveeeeeieie ettt taaasasaesasasssaaasssssssssssssssssssssnssssnnnnnnnnnns 401
O K IR oLt o | I Y=o LTSRN 407
3.20 Research Natural Areas, Coram Experimental Forest, and Miller Creek Demonstration Forest.................. 414
Production Of NGEUIGI RESOUICES. ........cuuiieeeieeiiiietseeeeieeiteetaaeeessstteetaaeesssesttaeeaaeesssssssseaaaaessssssssasaaassssssssnes 421
3.21 FOIESt PrOQUCES—TIMBDEN...........uuuuuuueeiaaeeiaeeeiaaseatataasaaaaassaasesaeteeaessessesssssssssssssssssssssssssssssssssssssssssssnsnsnnnnnns 421
3.22 Other Forest Products, INCIUAING HUCKIEDEITIES...............cuueeeeeeciiiiiiieeeieeciiiittae e e esesiieeeaa e e e eescireaaaeeeseeans 442
3.23 MiN@IQAI RESOUICES ...ttt ttttattstssssesssstssseassssssssssssssssssssssnssssnsnnnnnnnns 450
3.24 LIVESTOCK GIAZING ....ccceiiieeeieeeeeeieet e e e ettt e e e e e ettt e e e e e ettt e e e e s sassttteaaaeesasasssaseaaaaeeesanssssaeaaaesannas 463
Economic, Social, and CUItUIAl ENVIFONIME@NT............ccceeiieeeiieieiiiiiieeee ettt ettt e e e e et see e e e e e eveaaaas 480
3.25 CUITUIGI RESOUICES ...ttt atttatsasstssastsssssssassssssssssssssnnssssssssnssnnnnnnnnnns 480
3.26 American INdian RIGATS QNG INTEIESES ..........uvvveiieeeeeeeiiiiete e e eeete et e e e e e ettt e e e e e e st aa e e e sssbaraaaaaeeenas 489

Chapter 3 iv Table of Contents



Flathead National Forest Forest Plan FEIS Volume 2

3.27 Social and ECONOMIC ENVIFONIMENT ...........uuueeeeiiiiiiieeeee ettt ettt e e e e ettt e e e e e e v 497
(=] == o= 537
IO X eereeeeeeeeieiriieeeneeeieerreeesneessssesreessnnsssssssseessnnsssssssseessnssssssssseesnnsssssssssseesnssssssssesesnnsssssssseseennnssssssseseennnnnnsnsnes 582

List of Tables

Table 45. Key wildlife species, not federally listed, included in the analysis and section containing the analysis...3

Table 46. Wildlife species on the Flathead National Forest that were federally listed as of August 04, 2017 ......... 3
Table 47. Basal area and trees per acre of live whitebark pine on the Forest in the cold and cool-moist potential
VEZELAtION tYPES (PVTS) . uueeeeeriiiiiiiirsnneeiiiiisssssnnneessssssssssnnsesssssssssssnnsessssssssssssnnesssssssssssnnsessssssssssnnsansssssssssns 79
Table 48. Very large live tree component definitions and current estimated percent, forestwide and by potential
VEEETATION TYPES...uuuiiiiiiiiiiiiiiiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 102
Table 49. Current estimated density and presence of very large live trees across Forest lands forestwide and by
potential VeBetation tYPe....ccceeeiiiiiiiicreeeeeitiriscsrenre e ssnne e s e s s s s s s snnn s e s e s s s s s s snnn e e s e s essssssnnnna s e neessssnnnnnans 102
Table 50. Current snag densities on the Forest (snags per acre equal to or greater than 20 inches d.b.h) (Trechsel,
0 1 ) PRSPPI 102

Table 51. Snag densities (snags per acre equal to or greater than 20 inches d.b.h) for the Western Montana Zone,
which is comprised of the Flathead, Kootenai, and Lolo National Forests combined (Trechsel, 2017c) ..... 108
Table 52. Snags per hundred acres by d.b.h. class to meet the needs of key primary excavators in the mixed

conifer community (Thomas, 1979)........cceeeeeeeeeeeeeeeemeeeeeeeeeeeeeeeeeeeeeeeeeeeneseeanssnssssssssssssssssssssssssssssnsssnssnnnnnnnn 119
Table 53. Approximate acres burned by wildfire on the Forest from 1980-2015...........ccccccrerrrrricrrrrnneernessssssnnns 121
Table 54. Snag densities (snags per acre) for the Flathead National Forest, 2017 (Trechsel, 2017c)................... 121
Table 55. Snag densities (snags per acre) for the Western Montana Zone, which includes the Flathead, Kootenai,

and Lolo National Forests combined, 2017 (Trechsel, 2017C).......cccccceeriiriiiirrcnnreriiiissssssnneesesnssssssnnsesssssns 121

Table 56. Acres of NFS land included within the NCDE recovery zone/primary conservation area (PCA); zone 1,
including the demographic connectivity areas (DCAs), zone 2, and zone 3. The percent of total acres across

all ownerships in each management zone is shown in parentheses. ........cccovvcereiiriiiiirrneneniniiscsssnneeneennns 132
Table 57. Grizzly management zones within geographic areas (GAs) on the Flathead National Forest............... 137
Table 58. Access management status of bear management subunits on the Flathead National Forest where NFS

lands > 75% (based Upon AKE (2017C)) .....ceeerrrriiierrsnneeriiniisssssnneesessssssssnssessssssssssnsesssssssssssnnnssssssssssssnnnnans 144
Table 59. Total motorized access route density (TMAD) percentages that change based upon assumptions

(Kuennen et al., 2017, table 18).......ccccceeiiiiiircmeetiiiiiisisnneeniiisisssssnnsessssssssssssnsesssssssssssnnsssssssssssssnnnsesssssssssnns 145
Table 60. Acres of timber harvest from 1996 to 2015 in the Swan Valley agreement area by landowner!......... 146
Table 61. Road management on Montana Department of Natural Resources and Conservation (DNRC) and USFS

lands located in the SWaN Valley ... se s s e e e s s e s e e s e s esssssesssesesssessnnenns 147
Table 62. Access management status of bear management subunits included in the Swan Valley Grizzly Bear

Conservation Agreement where NFS lands total < 75% (source: Ake (2017C)) ...ccccvvvmmrrrirrsicrrcneeeneesssssnnns 148
Table 63. Access management status of bear management subunits that are not included in the Swan Valley

Grizzly Bear Conservation Agreement where NFS lands total < 75% (source: Ake (2017c)).....cccccccureerrrnnnee 148
Table 64. Linear road density threshold values based on Boulanger and Stenhouse (2014).........ccccccceerrrreecnnne 149
Table 65. Density of roads open to public motorized vehicle use by geographic unit.........ccccceeveecivvceneeenericccnnne 150
Table 66. Miles or acres suitable for motorized over-snow vehicle use within the recovery zone/primary

CONSEIVALION ArEA (PCA) ...uuueeeeiiiiiiiiirnnreetiiiiissssnnneesesissssssnnnsesssssssssssnnsesssssssssssnnnsessssssssssnnnsessssssssssnnnsensssans 152
Table 67. April-May open and total motorized access route density and security core percentages (USDA, 2016a)

.................................................................................................................................................................. 152
Table 68. Allowed nonmotorized summer trail use on the Flathead National Forest in miles.........cccccceervrcnnnneee 154
Table 69. Number of developed recreation sites designed for overnight use in the recovery zone/primary

conservation area (PCA) ONn the FOrest .......cccvvvveeeiiiiiiiiiisnneeiiiiiissssnnneesisissssssnnsesssssssssssnnnsssssssssssnnnssssssans 155
Table 70. Capacity of developed recreation sites designed for overnight use in the recovery zone/primary

conservation area (PCA) 0N the FOrest ......cccuveeiiiiiiiiiiisnneeiiiiiicsssnnneesssssssssssnnsesssssssssssnsnsssssssssssnnnsssssssns 155

Chapter 3 \ Table of Contents



Flathead National Forest Forest Plan FEIS Volume 2

Table 71. Overview of key indicators used to assess effects of alternatives on grizzly bears............ccccevruuueennneee 162
Table 72. Inventoried roadless areas by NCDE management ZONEe..........cccvveeiiisueeiisssnniisssssessssssnsssssssssssssssssses 163
Table 73. Acres of management situations 1, 2, and 3 within and outside the NCDE recovery zones under the
1986 forest plan, as AMENEd. ........cccccerrrereiiiiiiiiiireeeriiriisssneeeesesssssssssnssessssssssssnnnsessssssssssnnnsassssssssssnnnnans 166
Table 74. Estimated miles of NFS road that would be closed if 68 percent security core is to be met in subunits
where the Forest originally managed more than 75 percent of the lands..........ccccoeeveiiiiseeiiiiiieniisiennnnne 167
Table 75. Estimated miles of NFS road that would be closed if 68 percent security core is to be met in subunits
where the Forest has acquired 1ands........ccccccveeeiiiiiiiciiieeeiiiiiccereere s ssnssee s rss s ssnnneessssssssssnnnsassssaas 167
Table 76. Maximum linear density of unrestricted roads by geographic Unit........ccccceeeeerreeeeiiiiiiciirseeennenneccnnnns 169

Table 77. Open road motorized density (OMRD), total motorized route density (TMRD), and secure core baseline
(CORE) for bear management subunits with NFS lands greater than or equal to 75 percent (source: Ake

[0 ) PRSPPI 176
Table 78. Open road motorized density (OMRD), total motorized route density (TMRD), and secure core baseline
(CORE) for bear management subunits with NFS lands less than 75 percent (source: Ake (2017a3)............ 177
Table 79. Temporary changes in habitat security due to projects anticipated for alternative B modified .......... 178
Table 80. Public open motorized access for all roads/trails on NFS lands (includes highways and county/city and
private roads/trails) (source: Ake (2017b); USDA (2016a, Dec. 28, 2015, roads/trails data set))................ 180
Table 81. Distribution of alternative A management areas in grizzly bear management zones...........ccceceueernnee 188
Table 82. Distribution of alternative B modified management areas in grizzly bear management zones........... 189
Table 83. Distribution of alternative C management areas in grizzly bear management zones...........ccccccueeenneee 190
Table 84. Distribution of alternative D management areas in grizzly bear management zones...........ccccccueeenneee 191
Table 85. Existing conditions of lynx analysis units on the Flathead National Forest.........cccccceriiciirnneenrnriiccnnne 205
Table 86. Acres of lynx habitat on the Flathead National Forest treated with exceptions and exemptions to the
forest plan vegetation standards..........ccceeveeiiiiiiiiiiiiiiiin e 210
Table 87. Key indicators for assessing effects to Canada IyNX .......ccccvvveeeriiiiiiiissneeeeiiinsissssnneeenessssssssnnseesesssssssnns 214
Table 88. NRLMID guideling HU G11........ccovivveeiiiiiieniiisieniiisieeiiissssesisssssssssssssssssssssssssssssssssssssssasssssssasssssssnssssss 225
Table 89. Canada lynx habitat in each Forest management area by alternative.......ccccccovvveeeeriiiiiccrrceeeeennnncccnnnee 230
Table 90. Acres of hare habitat treated in critical habitat unit 3 through 2016...........ccccccccerrriivueiiniiieniisseennnns 234
Table 91. Canada lynx critical habitat primary constituent elements and associated plan components in the
NRLIVID ....cutieerteiiiiiiisnnneesissssessnnssesssssssssssnnsesssssssssssnnsssssssssssssnnsesssssssssssnnsesssssssssssnnnesssssssssssnnsessssssssssnnnnans 240
Table 92. Current estimates in average total tons per acre of downed wood, as averaged across all forested acres
within each potential vegetation type on the FOrest........cciiiiiiiirvreieiiiiiicnnsnereninissssssnssesssssssssssnssesssssnas 243
Table 93. Acres and percentages of Canada lynx critical habitat in each Forest management area, by alternative
.................................................................................................................................................................. 246
Table 94. Modeled wolverine maternal denning habitat by alternative.........cccccevvivveiiiniieiiiiiieiiniiieiiicieenins 258
Table 95. Estimated acres and percent of Flathead NF lands burned by wildfire from the years 1994 to 2013
(source: Flathead National Forest geographic information system, fire history data).........ccccecceeerrrriicnnnes 285
Table 96. Acres and percent of wildland-urban interface by management area group and alternative.............. 291
Table 97. The Environmental Protection Agency’s national ambient air quality standards compared to Montana’s
ambient air quality StaNAards..........cccceeiiiiiiiiirirneiiiiineree e s s ann e e s s s e s s s s annna e e e seaas 304
Table 98. Past and projected average acres per decade of Forest Service wildfire and prescribed fire under
AIEEINATIVE A....eeeeeeeeeiieiiicceeeetrerie s seee e et e s esssssnnsse s s s sssssssnnnsesssssssssssnnsesssssssssssnnnsessssssssssnnnseesssssssssnnnneneesans 311
Table 99. Past and projected average acres per decade of Forest Service wildfire and prescribed fire by action
1LY T 1Y PRSP PPPR 312
Table 100. Existing summer and winter recreation opportunity spectrum settings on the Forest...........c......... 318
Table 101. Number of Forest Service developed recreation sites on the Forest.........ccccevvveeeeriiiiicssseeeenennicsnnnnns 318
Table 102. Downhill skier visits conducted under the Flathead National Forest special-use permits from 2003 to
2013 (source: Special-use database, retrieved Dec. 19, 2014).......c.ccccceviierrrrneererisicssssnneesssssssssssnnsessssssssssnns 319
Table 103. Number of developed recreation sites (NCDE definition) by category on the Forest within the primary
CONSEIVALION @r@...cceeeeeeeeeeeeennennnssnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 320
Table 104. Capacity of overnight developed sites (NCDE definition) on the Forest within the primary
CONSEIVALION @r@...ceueeeeeeeeeeeenneenmesenenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 320

Chapter 3 Vi Table of Contents



Flathead National Forest Forest Plan FEIS Volume 2

Table 105. Flathead National Forest recreational visits, wilderness visits, and percentage of visitors living within
100 miles, and percentage of visitors from Flathead County for the years 2015, 2010, and 2005 (source:
(USDA, 2017D))..cueeerecrneerscrsneersesseeessessnessssssnesssssasesssssnsssssssnssssssasessessasessssssssssssanesssssasesssssnsesssssnesssssanessassans 322

Table 106. Top 10 activities by participation rate on the Forest, 2010 and 2015............cccceeeerrrrrrrrrrrrrrrsssssssssnnns 323

Table 107. Miles of Flathead National Forest open roads and motorized trails for wheeled vehicles, within the
primary conservation area (PCA) and within zone 1 both within and outside the demographic connectivity

E= 1 =T T (0107 ) PSS 323
Table 108. Allowed summer trail use on the Flathead National Forest, in miles, as of 2015 ..........ccccceeeeeeernnnnee 324
Table 109. Miles and acres of motorized over-snow vehicle routes and areas on the Forest by season allowed?

.................................................................................................................................................................. 325
Table 110. Bear management subunits on the Flathead National Forest and the estimated miles of wheeled

motorized trails that need to be closed to fully meet the requirements of amendment 19................ccc.... 326
Table 111. Percentages of desired summer recreation opportunity spectrum classes on the Flathead National

FOrest BY QlterNatiVe .......cciciiciieereiiiiiiccneeeeniisscssseneee s e se s s ssnne e s s s ssssssssnnsessssssssssnnnnenessssssssnnnnanensssssssnnnnans 327
Table 112. Percentages of desired winter recreation opportunity spectrum classes on the Flathead National

FOrest BY QlterNatiVe .......cceiiieiieeeeiiiiiiccneeeeniinsccseneee s s ss s snnne e s s s ss s s s sssnnnes s s sssssssnnnsensssssssssnnnnenenssssssnnnnnns 328
Table 113. Current capacity of developed recreation sites in the primary conservation area on the Flathead

NAtiONAl FOTEST.. i ceeeieiiiiiiciieetettisiisssseneestsssssssssnneessssssssssnnnsesssssssssssnnsessssssssssnnnnenesssssssssnnsesensssssssnnnnnns 328
Table 114. Focused recreation areas (management area 7) by action alternative..........cccccceerrrrrecirrceeeennnnieccnnnns 330
Table 115. Acreage and forestwide percentage of motorized over-snow areas and corridors within the Forest, by

season allowed and by alterNatiVe .......ccccccvveeeeiiiiiiiniiererirrces s nsne e s s s s s s sssnne e s s ssssssssnnneasssssasssnns 334
Table 116. Miles of motorized over-snow vehicle routes within the Forest, by season allowed and by alternative

.................................................................................................................................................................. 335
Table 117. Cross-reference of terms used in the visual management system (alternative A) and the scenery

management system (alternatives B modified, C, and D) ........cccceeriiiiirrcneeeeiiiiinnssnnneeninnsssssssnneessssssssssnnnenns 340
Table 118. Acres and percent of the Forest within each scenic attractiveness rating..........ccceeeveeriiiieeniniiuennnnns 341
Table 119. Scenic integrity levels and pictorial eXamples.........ciciviieerrrreriiiiiicirreeererrsecs e ssssnneesesssssssnns 342
Table 120. Existing scenic integrity of the FOrest..........cccvviiviiiiiiiiiiiiiiiinineniern s 343
Table 121. Scenic integrity objectives (and corresponding visual quality objectives) for alternative A as percent of

THE FOT@St...eiiiiiiiieeeeiiiiiiccneeee st sreneee s s e s s s s s ssnnn e s s s s s s s s s sannn s e s s ssssssssnnnsesssssssssssnnneenessssssssnnnnenenessssssnnnnans 344
Table 122. Scenic integrity objectives for alternative B modified as percent of the Forest...........ccceevevrriiuernnnnee 344
Table 123. Scenic integrity objectives of alternative C as percent of the Forest ..........cccevvveeeririiicssrcnneennnnicssnnnne 345
Table 124. Scenic integrity objectives of alternative D as percent of the Forest........cccccovveeeeriiiiicssrcneennnnscssnnnns 345
Table 125. Percentage of NFS roads by maintenance level grouping on the Forest, primary conservation area

(PCA), demographic connectivity area (DCA), and ZONe 1........cccceeeririiiisrssnneenniisssssssnnsesssssssssssnnsessssssssssnns 351
Table 126. Miles of NFS roads open to the public by maintenance level on the Forest, primary conservation area

(PCA), demographic connectivity area (DCA), and ZONe 1........cccceeeririiiisrssnneenniisssssssnneenssssssssssnnsessssssssssnns 351
Table 127. Miles of NFS roads closed to the public by maintenance level on the Forest, primary conservation

area (PCA), demographic connectivity area (DCA), and Zone 1.........ceeeiiiiiicirrneeeiiiiiisssssnnnessssssssssnnsessssssns 351
Table 128. Miles of NFS roads receiving maintenance, percentage of passenger car system and high-clearance car

system receiving maintenance, on the Forest for 2010 to 2015..........cccceeveeriiiseeinnssensisssessssssesssssssessnes 351
Table 129. Miles of NFS and non-NFS roads decommissioned from 2004 to 2015 on the Forest........cccccceecunnneee 352
Table 130. List of bear management subunits and the estimated miles of NFS roads to close necessary to meet

amendment 19 reQUITEMENTS......ccccvvceeeriiiiiiesssnreettrissssssnneesesssssssssnnsesssssssssssnnnsssssssssssssnnsessssssssssnnnsassssans 353
Table 131. Summary of travel management actions needed to meet motorized access direction for full

implementation of amendment 19 in all bear management SUBUNILS .........cccveiiiiieeiiiiiiiniiniennieeennaes 353
Table 132. Underrepresented ecological groups in recommended wilderness areas on the Forest.................... 373
Table 133. Recommended wilderness areas and acres in alternative A ..........cccccceeeiiiiiccirceeeninisssssssnneeesessssssnnns 375
Table 134. Indicators for recommended wilderness in alternative A ..........cccccvvveeeiiiiiiicnsseeennensssssssnneeesessssssnns 375
Table 135. Recommended wilderness areas and acres under alternative B modified ........ccccccevveevvveeneninriccnnnee 376
Table 136. Indicators for recommended wilderness under alternative B modified ..........ccccceeiiriecirrneeenniincccnnne 376
Table 137. Recommended wilderness areas and acres under alternative C........ccccceevvecercneeeniniiccssssnneeesensessnnnns 378
Table 138. Indicators for recommended wilderness for alternative C..........ccccovveeeriiiiiicissneeeninnssssssnnneesensssssnes 379

Chapter 3 vii Table of Contents



Flathead National Forest Forest Plan FEIS Volume 2

Table 139. Indicators for recommended wilderness for alternative D..........ccccovveeeriiiiiicsssneeeniisssssssnnneesessssssnnns 381
Table 140. Percentage of the largest management area groupings within inventoried roadless areas on the
Forest, based on the 1986 forest plan, as amended ........cccceieiiiiiiiiiiiiiiiiiinnr e e e e e e e eeeeens 387
Table 141. Summary of wheeled motorized trails, motorized over-snow vehicle motorized areas, and motorized
over-snow vehicle in acres and roads within the inventoried roadless areas on the Forest....................... 388
Table 142. Inventoried roadless area indicators for alternative A...........ccceeieecrvveeeniiiiiccsssnneeennnsssssssnnseesessssssnes 388
Table 143. Inventoried roadless area indicators for alternative B modified........cccccceviieerreeeeiiiiiicssneneennnnscccnnnne 389
Table 144. Inventoried roadless area indicators for alternative C........cccccceeeeieivcmeeeiiiiicsssseeeennnsssssssnnneesssssssssnns 391
Table 145. Inventoried roadless area indicators for alternative D.........ccccceeeiccrrceeeeeiiiiiccsssnneeeninsssssssnnneesesssssssnns 392
Table 146. Eligible wild and SCENIC FIVErS .......cciiiiveiiiiiiiiiiiiiniiniii i s s ss s s sans e s e 397
Table 147. Designated special area and recommendations for special area designation on the Forest.............. 408
Table 148. Established research natural areas on the Forest, with their establishment dates and acres............ 415
Table 149 Timber suitability for the 1986 forest plan.........cccccceeiiiiiiirircreeiiiiiicrneeeererssssssneeeessssssssssnnsesssssssssnns 424
Table 150. Annual volume of timber processed by tree size class (excluding pulpwood) for the Flathead National
Forest timber-processing area, 2011. ........ccccvveiiiiieeiiisieniiisisesiisssesissssesssssessssssssssssssssssssssssssssanssssssanesss 425
Table 151. Annual total capacity and capability* to process trees by size class (excluding pulpwood) for the
Forest timber processing area, 2011..........ccccvveeiiiiieiiiiiieiiniiieesiisssesissssessssssssssssssssssssssssssssssssssanssssssaneses 426
Table 152. Timber suitability by alternative........cccceeeiiiiiiiriceeeeirccceeerer e sseere s s s s sssnnse s e s ssssssnns 429
Table 153. Average annual projected timber sale quantities by alternative for decades 1 and 2 with a reasonably
foreseeable UL .........coo ittt s s ssse e e s s s s s sssns e s s s s s s s s s sannne s s e sssssssnnnneenessssssssnnnnans 432
Table 154. Average annual projected timber sale quantities by alternative, decades 1 and 2 with no budget
1T 01 1o T PP SPPTTPPPRRN 434
Table 155. Average annual acres treated, by treatment type and by alternative for decades 1 and 2 with a
reasonably foreseeable bUdget ...........cccuiiiiiiiiiiiiiiiiiii 436
Table 156. Average annual acres treated by treatment type by alternative for decades 1 and 2 with an unlimited
2T T T 436
Table 157. Acres where timber harvest may be allowed, percent scheduled for harvest, and first decade harvest
within inventoried roadless areas, with a reasonably foreseeable budget ............ccccevrvivveriiiiieeiiiiiennnnne 438
Table 158. Acres where timber harvest may be allowed, percent scheduled for harvest, and first decade harvest
within inventoried roadless areas, with an unlimited budget............ccccoevvviiiiiieiiiiiiiiiiiiiiee e 439
Table 159. Approximate acres of management areas where commercial use of special forest products is and is
not allowed, by QlterNAtIVE ........eeeiiiiiiiiieeeeiiiccccrrer e sese e s s s s s s ssnnnee s s s sssssssnnnsasessssssssnnnnnns 445
Table 160. Approximate acres of management areas where personal use of special forest products is and is not
allowed, by alterNatiVe..........eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeenanesannnnannssssssnssssssnssssssnssssnnssnsnsnsnnnnnnnnnnnnnnnn 445
Table 161. Acres suitable for timber production by alternative .........cccccceeeeiiiiirveeetiiiicccsneeeeenssccsseneeee s ssssssnnns 446
Table 162. Acres suitable for timber production® and expected annual average timber harvest outputs® over the
next decade by alterNative. ........ceeiieiiiiciiieeiiiiiiicceeeer s eesee s sannse s s s s ss s s snnn s e s e s s s s ssssnnnne s e seessssnnnnnans 447
Table 163. Forest in-service mineral material use for fiscal year 2012 .........ccccovveeeiiriiiirsrsneenniisssssssnnneesessssssnnes 458
Table 164. Forest in-service mineral material use for fiscal year 2013 ........ccccovvveeeiiiiiiiiisseeeniiissssssnnneesessssssnnns 458
Table 165. Acres suitable for salable mineral disposal by alternatives..........cccovveeeriiiiiccirreeeriiiiccssseeeeeeeesessnnnns 459
Table 166: Resource indicators and measures for assessing effects from livestock grazing..........ccceeccevriiueennnnne 466
Table 167. 2014 Flathead National Forest range allotments and their respective locations within the NCDE grizzly
bear ManNagemMENt ZONES ......cccceeiiiiieiiiiiiiiiiiirei it sas s s as e s s se s s sas e s sesan e s s e aan e sesane s sessnneeas 468
Table 168. Key indicators for CUItUral FE@SOUICES........uiiiiiiccrrrereeiiiiiissssnnneesessssssssnnneessssssssssnnssessssssssssnnnsessssssssnns 483
Table 169. Indicators used to measure differences among alternatives..........ccccerviieriiiiseniniiseninnssnninnseennnnn, 492
Table 170. Contribution of the Flathead National Forest to social and economic sustainability........ccccccceeeunneee 499
Table 171. Total population, and percent of the total population by race, 2011%..........ccccveereerrcercercrerserennns 507
Table 172. Age distribution of residents in analysis area, 2000 and 2011 ...........cccceererrerrerreesrersessesssessessessansaens 507
Table 173. Population, economy, and land summary of the analysis area ........cccccceeeveiiirreeeeniiiiccinsceeeneeneesesnnns 511
Table 174. Poverty level by age and family type in Montana and by county, 20112 ...........cccceecereerrercercerinnnene 516
Table 175. Educational attainment as percent of total population age 25 and over, in Montana, by county in the
analysis area, and in the United States........ccccvveeeiiiiiiiiiireeeiiiiiicssneneesesssssssssnnsessssssssssnnneessssssssssnnnsssssssas 517
Table 176. Indicators of health and safety levels in the analysis area related to land management .................. 518

Chapter 3 Viii Table of Contents



Flathead National Forest Forest Plan FEIS Volume 2

Table 177. Life expectancy at Birth ... seeeee s ssense s s s s s s s ssnnnse s s ssssssssnnnsesesssssssnnn 519

Table 178. Labor Income in the analysis area by resource and by alternative (average annual labor income, in
thousands of 2015 U.S. dOIIars) .....ccccccrrvcereriiiiiiissnneeniiiiisssssneeesniisssssssnnsesssssssssssnnsssssssssssssnnssessssssssssnnnsans 527

Table 179. Employment in the analysis area by resource and by alternative (direct employment contribution,
estimated NUMDbEr Of JODS) ......eeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeanenneannnnsnsnnanssssnnnssssnssnsnsnsnnnnnnnnnnnnnnnn 527

List of Figures

NOTE: The figures listed below are located in this volume of the document. If a figure number
referenced in the document is preceded by 1-, e.g., figure 1-01, this indicates it is located in appendix 1 of
this final EIS, and if preceded by B-, e.g., B-01, they are in appendix B of the forest plan.

Figure 52. Approximate acres of commercial timber harvest on the Forest from 1960-2012 .............cccccvverernee 158
Figure 53. Average, maximum, and minimum levels of lynx habitat in a temporarily unsuitable condition
modeled for the past 102 decades: natural range of variation (NRV) and current levels..........cccccceuueeeens 202
Figure 54. Flathead National Forest estimate of total acres burned, 1889-2015 ...........ccecerereerrreerrseersseescennnns 203
Figure 55. Wildfire management CONtiNUUML......ccccviiiiiiiiiiiiiiiiier e ss s s sse s sase s sane s 280
Figure 56. Total acres burned and 10-year rolling average, Flathead National Forest, 1889-2015................cc.... 286

Figure 57. Number of starts of lightning-caused and human-caused fires, Flathead National Forest, 1936-2015286
Figure 58. SIMPPLLE model outputs for wildfire acres burned on the Flathead National Forest by decade and by

alternative across the five-decade model period..........ccceeeiiiiiiiiirrreieiiniiicnneereenn e sennnessssees 290
Figure 59. Position of all alternatives on the wildfire management continuum chart. .........cccceeveiiiiiieniniinennnn. 291
Figure 60. Alternative A: Wildfire management continuum chart with management areas..........cccceeceereinennn. 292
Figure 61. Alternative B modified: Wildfire management continuum chart with management areas................ 293
Figure 62. Alternative C: Wildfire management continuum chart with management areas..........cccceeeverrennnnn. 294
Figure 63. Alternative D: Wildfire management continuum chart with management areas...........c.cceccevrriunennnn. 295
Figure 64. Airsheds and impact zones (shaded areas) of Montana (MTDEQ, 2010).........ccccoevmmeerrrrsecsssnnneenennnans 302
Figure 65. Annual prevailing wind pattern for the affected environment (WRCC, 2015) ........ccccceeerrreccrnnneenennnans 303
Figure 66. Trend in air quality related values at Glacier National Park..........ccccccccerriiiiciiiscnneenninsiccsssenneeenessesnns 308
Figure 67. Trend in air quality related values for the Monture Guard Station visibility monitoring site, Lolo

NAtiONAl FOTEST....cccceerieiiiiiicnieeteteiiiissssnneeestsssssssssnneessssssssssnnnsesssssssssssnnsessssssssssnnnnenesssssssssnnsenessssssssnnnnnns 309
Figure 68. lllustration of the recreation opportunity spectrum Settings......ccccceeeerrrereeririiisssssneeniisssssssnneeesnnees 316
Figure 69. Percentage of visits by activity in 2015 on the Flathead (USDA, 2017b)........ccccccovvmmerrrrriicsrrnnnenennnans 322
Figure 70. Cut and sold volumes for the Forest, 1986-2012............ccccerrvuririisinnniisssnenisssnssssssssssssssessssssessssssess 427
Figure 71. Counties in the social and economic analysis area..........cccceeveeirisieeiiiisieniinnsnnninnee e 503
Figure 72. Population change in counties in the analysis area (2000—2010) .........cccccceerrrrrersrrsnneeresssssssssnnnessssanas 505
Figure 73. Population by census tracts in the analysis area (2009-2013) ..........cccovrrrerririsisssssnneenssssssssssnnnesssssnns 506
Figure 74. Native American population by census tracts in the analysis area (2009-2013) .......ccccceeeeevneeeenennnns 506
Figure 75. Percent of population 65 and over in the analysis area, by census tract.........cccceevcemeererriccsssnneennnnnans 508
Figure 76. Population (2014) by county in the analysis area ........ccccceeeerrceeeeriiiiicsissneereiisssssssnneeesessssssssnnnsesssssas 509
Figure 77. Unemployment rate by county in the analysis area........ccccccevvereriiiiiiciiscneeeinincsssseereesenssssssennneesssees 509
Figure 78. Non-labor income (NLI) BY COUNEY....cccccervrmeiiiiiiiicirnereetiniissssnnneesesssssssssnnnsssssssssssnnnsnssssssssssnnnsasssssas 510
Figure 79. Federal land ownership by county in the analysis area..........ccccceeririiicrrrcnreiiiiiicsnsneeeeninsccsseenneeeenees 512
Figure 80. Private employment sectors by county in the analysis area ........cccceeeeevveeeeriiiiicsiscneeniinsscsssnneesennees 513
Figure 81. Percent of employment represented by industries that support travel and tourism compared to

timber in counties within the analysis area .........ccccceiiiiiiiiireeeiiiiiicceerrr e ssnnse s e s s s s s sssnnnnnans 514
Figure 82. Timber vs. non-timber private employment in counties within the analysis area...........ccccoecuveerennee. 515
Figure 83. Travel and tourism vs. non-travel private employment in counties within the analysis area............. 515
Figure 84. Federal land payments by source and CoUNty..........ccccceieiiiicirrnmeeiiiiiisssssnneessissssssnnsessssssssssnnnsssssssas 525

Chapter 3 iX Table of Contents



Flathead National Forest Forest Plan FEIS Volume 2

Chapter 3. Affected Environment and
Environmental Consequences (continued)

This volume of the EIS addresses the following topics:

o wildlife

o fire and fuels management

e air quality

e sustainable recreation and access
e scenery

o infrastructure

o lands and special uses

o designated and recommended wilderness
e inventoried roadless areas

e wild and scenic rivers

e national scenic trails

o special areas and research natural areas
o forest products

e mineral resources

o livestock grazing

o cultural resources

e American Indian rights and interests

e social and economic environment
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Physical and biological (cont.)

This section, continued from volume 1) addresses the following resources:

o Wildlife
e Fire and Fuels Management
e Air Quality

3.7 Wildlife

3.7.1 Introduction

In 2006, a national study was completed that looked at the relationship between fish and wildlife
conservation and economic prosperity in Montana. This study (sponsored by the U.S. Fish and Wildlife
Service and the U.S. Census Bureau) highlighted the importance of wildlife-related activities to residents
of Montana as well as those visiting the state. The percentage of Montana’s population participating in
wildlife-related activities (hunting, fishing, wildlife viewing) was substantially higher than that for the
nation as a whole or for the Rocky Mountain region of the West. Wildlife viewing was one of the top four
activities for Forest visitors in 2015, and in Montana the hunting, fishing, and wildlife-viewing economy
is estimated to total over $1.2 billion in direct annual expenditures (see sections 3.10 and 3.27 for more
details).

The wildlife sections of the final EIS address consequences of implementing alternative A (the 1986
forest plan, as amended) compared to three action alternatives. The forest plan must include plan
components to maintain or restore (1) key characteristics associated with terrestrial and aquatic ecosystem
types, (2) rare aquatic and terrestrial plant and animal communities, and (3) the diversity of native tree
species similar to that existing in the plan area (36 CFR § 219.9(a)(2)). The forest plan must also address
the 2012 planning rule requirements for ecosystem integrity by including management direction (plan
components, including standards or guidelines) to maintain or restore the ecological integrity of terrestrial
and aquatic ecosystems and watersheds in the plan area. Doing so includes plan components to maintain
or restore the ecosystems’ structure, function, composition, and connectivity (36 CFR 8 219.9(a)(1));
Forest Service Handbook 1909.12 chap. 20 sec. 23.11-23.11d). The Flathead National Forest assessment
(USDA, 2014a), the forest plan, the final EIS, and the planning record exhibits document how these
requirements have been met. For a list of species known to occur on the Flathead National Forest and
their association with key ecosystems and ecosystem characteristics, see appendix 6 (Coleman &
Kuennen, 2013; MFWP, 2016b; MHP-MTFWP, 2013; MNHP, 2010, 2013a).

Organization of the wildlife analysis

Section 3.7.4 is organized by key ecosystems and ecosystem characteristics that provide habitat for
associated animal species (see also appendix 6). Each individual section begins with an analysis of
coarse-filter plan components and consequences to most species and is followed by sections on specific
species. The species listed in table 45 are not federally listed by the USFWS but are included in section
3.7.4 to address public comments and to help display the effects of alternatives (USDA, 2011b). Section
3.7.5 addresses species that currently have threatened, endangered, proposed, or candidate status under
the Endangered Species Act (USFWS, 2017e) and their designated critical habitat. This final EIS is also
evaluating the effects of alternatives for other national forests in the Northern Continental Divide
Ecosystem with respect to plan components for the grizzly bear (including cumulative consequences to
the grizzly bear; see chapter 6). Plan components in the forest plan do not rely upon the particular status
of a species.
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Some species are species of conservation concern under the 2012 planning rule. This is a species, other
than a federally listed threatened, endangered, proposed, or candidate species, that is known to occur in
the plan area and for which the regional forester has determined that the best available scientific
information indicates substantial concern about the species’ capability to persist over the long term in the
plan area (36 CFR § 219.9; 77 FR 21169). More information about the USDA Forest Service Northern
Region (hereafter “Northern Region™) species of conservation concern selection process and the rationale
for selecting or not selecting species for the Flathead National Forest can be found on this Web site:

http://bit.ly/NorthernRegion-SCC.

Table 45. Key wildlife species, not federally listed, included in the analysis and section containing the

analysis.

Species’ Common Name

Species’ Scientific Name

Section

Bald eagle
Beaver

Black swift (2017 regional forester

species of conservation concern)
Boreal (Western) toad

Common loon

Harlequin duck

Northern bog lemming

Mountain goat

Peregrine falcon

Townsend’s big-eared bat
Clark’s nutcracker (2017 regional

forester species of conservation
concern)

Elk

Flammulated owl (2017 regional
forester species of conservation
concern)

Gray wolf

Marten

Moose

Mule deer
Northern goshawk
White-tailed deer

Fisher

Pileated woodpecker

Black-backed woodpecker
Olive-sided flycatcher

Haliaeetus leucocephalus
Castor canadensis
Cypseloides niger

Bufo boreas

Gavia immer
Histrionicus histrionicus
Synaptomys borealis

Oreamnos americanus
Falco peregrinus
Corynorhinus townsendii
Nucifrage Columbiana

Cervus canadensis

Psiloscops [formerly Otus]
flammeolus

Canis lupus

Martes spp.

Alces americanus
Odocoileus hemionus
Accipiter gentilis
Odocoileus virginianus
Pekania [formerly Martes]
pennanti

Drycopus pileatus

Picoides arcticus
Contopus cooperi

Wildlife Diversity—Aquatic, wetland, and
riparian habitats

Wildlife Diversity—Cliff, cave, scree, and
rock habitats

Wildlife Diversity—Coniferous forest
habitats

Wildlife Diversity—Old-growth forest, very
large live tree habitat, and very large dead
tree habitat

Wildlife Diversity—Burned forest and dead
tree habitat

Table 46. Wildlife species on the Flathead National Forest that were federally listed as of August 04, 2017

Species Common Name

Species Scientific Name

Status

Grizzly bear
Canada lynx
North American wolverine

Ursus arctos horribilis
Lynx canadensis
Gulo gulo luscus

Proposed

Threatened

Threatened; critical habitat designated
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Wildlife habitat connectivity is summarized in section 3.7.6 and is addressed throughout the wildlife
sections of the final EIS. Section 3.7.7 provides a summary of key consequences to wildlife from forest
plan components associated with other resource programs or management activities, section 3.7.8
addresses terrestrial invertebrates, and section 3.7.9 addresses pollinators (see section 3.2.9 for effects to
aquatic species, including invertebrates).

The information in this document on species life history and habitat provides the context for key
ecosystem characteristics, ecological conditions, the capability of lands on the Forest, plan components,
and key indicators of the consequences of alternatives. The Forest’s planning team biologist considered
the many stressors that may affect species and their habitats on and off the plan area and assessed the key
stressors most relevant to the Flathead National Forest. The indicators used to focus the analysis and
disclose relevant environmental consequences were developed after considering key stressors, public
comments, and issues identified during scoping.

Stressors can be activities that have occurred in the past; they may not be occurring presently, nor are they
necessarily expected to occur in the future. Stressors may affect a species and/or its habitat if not managed
or mitigated. Some activities or processes can function as both drivers and stressors of ecosystem change,
depending upon their timing or magnitude. What is a driver for one species may be a stressor for another.
Stressors that are not entirely within Forest Service control include those activities that occur on non-NFS
lands or that are not within Forest Service authority or ability to manage. These stressors are considered in
this final EIS’s sections on cumulative consequences. Changing climate is addressed in the *Affected
environment” sections of the analysis because it is ongoing and is part of the baseline condition. The
analysis of consequences of alternatives also considers anticipated effects of climate changes in the
future, including potential cumulative effects.

3.7.2 Regulatory framework

The following is the key set of statutory authorities that affect wildlife management on NFS lands. They
are briefly identified and described below to provide context to management and the final EIS evaluation
of the wildlife resource. Many other laws, regulations, executive orders, and policies not described below
also guide the management of this resource.

Hellgate Treaty of 1855: The Confederated Salish and Kootenai Tribes of Montana, which includes the
Kootenai, the Bitterroot Salish, and the Pend d’Oreille Salish peoples, have reserved treaty rights in the
plan area under the Hellgate Treaty of 1855. These treaty rights include hunting, gathering, and grazing
rights on Federal lands within the plan area.

Migratory Bird Treaty Act of 1918: Prohibits unauthorized take of migratory birds, as defined through
subsequent regulations. Executive Order 13186 (66 FR 3853) and memoranda of understanding (USDA-
USFWS, 2008, 2016) outline the responsibilities of Federal agencies to protect migratory birds in
furtherance of the purposes of the Migratory Bird Treaty Act.

Bald and Golden Eagle Protection Act of 1940: Prohibits unauthorized take of bald and golden eagles,
as defined through subsequent regulations.

Use of Off-Road Vehicles, 1972 (Executive Order 11644, as amended by Executive Order 11989): This
executive order addresses the use of off-road vehicles on public lands. It requires the Forest Service to
“establish polices and provide for procedures that will ensure that the use of off-road vehicles on public
lands will be controlled and directed so as to protect the resources of those lands, to promote the safety of
all users of those lands, and to minimize conflicts among the various uses of those lands” (section 1). The
executive order directs agencies to designate the “specific areas and trails on public lands on which the
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use of off-road vehicles may be permitted, and areas in which the use of off-road vehicles may not be
permitted” (section 3). The minimization criteria are identified in the final rule for Travel Management;
Designated Routes and Areas for Motor Vehicle Use (commonly referred to as the 2005 Travel
Management Rule), which implements provisions of Executive Orders 11644 and 11989 regarding off-
road use of motor vehicles on Federal lands. Regulations implementing this rule are found at 36 CFR 8
212. The portion of the rule pertaining to motor vehicle use is subpart B; the portion of the rule pertaining
to motorized over-snow vehicle use is subpart C, which was updated in January 2015. The “minimization
criteria” referenced in the 2015 circuit court opinion and district court order are in 36 CFR § 212.55(b),
where specific criteria for designation of trails and areas relevant to wildlife specify that “in designating
National Forest System trails and areas on National Forest System lands, the responsible official shall
consider effects on the following with the objective of minimizing . . . (2) Harassment of wildlife and
significant disruption of wildlife habitats.” The Forest designates specific areas and trails for the use of
motor vehicles (which includes off-road vehicles), which are displayed on the Forest’s motor vehicle use
maps as required by 36 CFR § 212 subpart B. The Forest also has completed subpart C through
amendment 24 to the 1986 forest plan, and that is displayed in the motorized over-snow vehicle use map
as required by 36 CFR § 212 subpart C.

Endangered Species Act of 1973, as amended: Provides requirements for Federal agencies with regard
to species listed as threatened, endangered, or candidate under the act.

Sikes Act of 1974, as amended: The Sikes Act directs the Secretaries of Interior and Agriculture to
cooperate with the States in developing comprehensive plans to plan, maintain, and coordinate the
conservation and rehabilitation of wildlife, fish, and game, including but not limited to protection of
species considered threatened or endangered pursuant to section 4 of the Endangered Species Act (16
USC 1533) or considered to be threatened, rare, or endangered by the State agency.

National Forest Management Act of 1976: This act states that the Secretary shall “promulgate
regulations,” under the principles of the Multiple-Use Sustained-Yield Act of 1960, to “provide for
diversity of plant and animal communities based on the suitability and capability of the specific land area
in order to meet overall multiple-use objectives, and within the multiple-use objectives of a land
management plan adopted pursuant to this section, provide, where appropriate to the degree practicable,
for steps to be taken to preserve the diversity of tree species similar to that existing in the region
controlled by the Plan” (Pub. L. 94-588, Sec. 5 (g)(3)(B)). The 2012 planning rule was determined to be
consistent with this act (77 FR 21162).

2001 Roadless Area Conservation Rule: The 2001 Roadless Area Conservation Rule (36 CFR § 294
subpart B; 66 FR 3244-3273) includes a prohibition on road construction and road reconstruction in
inventoried roadless areas and prohibits timber cutting, sale, or removal except in certain circumstances.

2012 planning rule: Relative to wildlife species, the rule directs the Forest to consider (1) habitat
conditions, subject to the requirements of 36 CFR 8 219.9, for at-risk species; (2) habitat conditions,
subject to the requirements of § 219.9, for wildlife, fish, and plants commonly enjoyed and used by the
public for hunting, fishing, trapping, gathering, observing, subsistence, and other activities in
collaboration with federally recognized Tribes, Alaska Native Corporations, other Federal agencies, and
State and local governments (§ 219.10 (2)(5)); (3) dominant ecological processes, disturbance regimes,
and stressors such as natural succession, wildland fire, invasive species, and climate change; (4) the
ability of the terrestrial and aquatic ecosystems on the plan area to adapt to change (8 219.8)); (5)
habitat/habitat connectivity; and (6) riparian areas (§ 219.10 (a)(1))

The 2012 planning rule requires that forest plans use a complementary ecosystem- and species-specific
approach. The responsible official determines whether or not the plan components provide the ecological
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conditions necessary to contribute to the recovery of federally listed threatened and endangered species;
conserve proposed and candidate species; and provide ecological conditions to maintain a viable
population of each species of conservation concern within the plan area. If the responsible official
determines that the ecosystem plan components are insufficient to provide such ecological conditions,
then additional species-specific plan components, including standards or guidelines, must be included in
the plan to provide such ecological conditions in the plan area (36 CFR § 219.9 (b)(1)). If the responsible
official finds that it is beyond the authority of the Forest Service or not within the inherent capability of
the plan area to maintain or restore the ecological conditions to maintain a viable population of a species
of conservation concern in the plan area, then the responsible official must show that the plan includes
plan components, including standards or guidelines, to maintain or restore ecological conditions within
the plan area to contribute to maintaining a viable population of the species within its range.

3.7.3 Methodology and analysis process

In developing the plan components and the EIS, the Forest sought information on local wildlife
populations and habitat factors (including presence, abundance, distribution, stressors, trends in habitat,
and responses to management) throughout the planning process. The process included

o identification of key ecosystems and their characteristics including composition, structure,
function, and connectivity. As stated in the 2012 planning rule directives, key ecosystem
characteristics may be added or modified during the planning phase (Forest Service Handbook
1909.12.13);

e an assessment of possible system drivers and stressors (36 CFR 8§ 219.6(b)(3)) and their
influences on key ecosystem characteristics ((USDA, 2014a);

e an assessment of the natural range of variation for selected key ecosystem characteristics (or a
suitable alternative) for establishing a context for whether ecosystems on the Forest are
functioning properly (Forest Service Handbook 1909.12.14a, 1909.12.14b); and

e an assessment of the status of the ecosystem based on projected trends of key ecosystem
characteristics after considering the current plan and influence of climate changes (Forest Service
Handbook 1909.12.14c).

See the final EIS and appendices for documentation of the process. During the planning process,
ecosystems and key ecosystem characteristic were evaluated and determinations were made regarding
whether associated wildlife species needs were met by the emerging plan components, considering known
locations of species and their habitats, potential habitats, and key drivers and stressors. In addition to
coarse-filter plan components, species-specific plan components were then considered. The alternatives
are built on the principle that by restoring and maintaining the key characteristics, conditions, and
functionality of native ecological systems and managing for additional needs of key species, the Forest
will be able to

e maintain or improve ecosystem diversity and integrity,
e provide for the habitat needs of diverse plant and animal species on the Forest,

e provide for ecological conditions that maintain or contribute to the persistence of native species,
and

e provide for the social and economic benefits derived from observing, hunting, and trapping
wildlife.
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The planning team biologist obtained species information from the Montana Natural Heritage Program
and also obtained the most recent list of threatened, endangered, and candidate species from the USFWS
(www.fws.gov/montanafieldoffice/Endangered Species/Listed_Species/Forests/Flathead sp_list.pdf). To
evaluate ecological sustainability, the Forest identified key ecosystems and ecosystem characteristics (See
sections 3.2, 3.3, 3.5, 3.6 for more details). The public, Montana Fish, Wildlife and Parks (MFWP), and
members of the Confederated Salish and Kootenai Tribes participated in the planning process (Camel-
Means, 2016). The planning team biologist also coordinated with adjacent national forests (Helena-Lewis
and Clark, Kootenai, Lolo) and the regional ecologist (see 77 Federal Register 21175). Many of the
individuals consulted have several decades of accumulated expertise on the species and habitats of all
lands in northwest Montana (see 36 CFR § 219.9 (b)(2)(ii)). The Northern Region’s regional forester
provided an updated list of species of conservation concern in 2017. See the Northern Region’s website
for information regarding the process used to identify species of conservation concern
(http://bit.ly/NorthernRegion-SCC).

Spatial and temporal analysis

In general, the analysis area for indirect effects to most wildlife species is NFS lands within the Flathead
National Forest (see figure 1). The cumulative effects analysis area for most species is also the Forest, but
this includes all lands within the geographic area boundaries (see figure 2). Because the grizzly bear and
wolverine are particularly wide-ranging species, the cumulative effects analysis area for these species is
the area identified as the Northern Continental Divide Ecosystem (see figure 1-70). The cumulative
analysis area for Canada lynx is critical habitat unit 3 (see figure 1-51; biological assessment figure B-
14), which encompasses the area delineated by Squires and others (2013) as the occupied range of lynx in
the northern Rocky Mountains. Areas selected for analysis of cumulative effects are large enough to
include the consequences of activities on all lands but not large enough to obscure effects.

The anticipated life of the forest plan is about 15 years. However, because management actions have the
potential to affect wildlife species and their habitats for many decades, the temporal analysis for modeled
vegetation change and cumulative effects discusses changes that may occur over the next 50 years as
conditions change and vegetation moves from one successional stage to another.

Information sources

Athorough review of the scientific information was completed, and the best available scientific
information was used to inform the planning process and develop plan components. Key information on
the population, life history, and status of animal species on the Forest was obtained from the Montana
Field Guide (http://fieldguide.mt.gov) as well as other sources listed in the references section of this
document. Part 219.3 of the 2012 planning rule requires the responsible official to use the best available
science and, in so doing, determine what is most accurate, reliable, and relevant. For the best available
scientific information, the Forest used available peer-reviewed articles and data in which reliable
statistical or other scientific methods were used to establish the accuracy or uncertainty of any findings
(Forest Service Handbook 1909.12 Zero Code 07.12). For best relevance, the Forest used studies
conducted in western Montana or western North America in habitat conditions similar to those that occur
in the plan area, if available. If these were not available, we selected articles that considered ecological
processes or conditions relevant to the analysis area. The Forest attempted to avoid professional opinion
or publications that have not been peer-reviewed when peer-reviewed information was available.
However, in accordance with section 07.13 of the 2012 planning rule directives on sources of scientific
information, scientific information that may be considered the best available scientific information may
include expert opinions, panel consensuses, inventories, or observational data prepared and managed by
the Forest Service, other Federal agencies, universities, national research networks, other reputable
scientific organizations, and data from public and governmental participation. This information may

Chapter 3. Affected Environment 7 3.7 Wildlife
and Environmental Consequences


http://www.fws.gov/montanafieldoffice/Endangered_Species/Listed_Species/Forests/Flathead_sp_list.pdf
http://bit.ly/NorthernRegion-SCC
http://fieldguide.mt.gov/

Flathead National Forest Forest Plan FEIS Volume 2

include monitoring results, information in spatially referenced databases, data about the lands and
resources of the planning unit, and various types of statistical or observational data. This final EIS
provides extensive review of and references to peer-reviewed scientific literature that documents the
status, habitat relationships, and responses to management activities of wildlife species and their habitats.
In some cases, there is opposing, incomplete, or unavailable scientific information about a species or its
habitat. This was also considered, in accordance with requirements of the National Environmental Policy
Act. Data and information gaps exist, but the breadth and depth of the available scientific information are
sufficient to determine the key stressors and plan components to address those key stressors.

Use of models, maps, and data

The Forest relied on a variety of databases (e.g., those from state agencies, Rocky Mountain Research
Station, the agency’s own internal databases) to support the development of plan components and assess
the consequences of alternatives to wildlife. The Forest’s map-based information is stored in a GIS
database maintained by the Forest’s GIS specialists.

Current technology, budgets, and the remoteness of much of the Forest may limit the ability to accurately
detect or map all key ecosystem characteristics at the forestwide scale. For example, Forest Inventory and
Analysis data sets are statistically accurate but were not intended to provide spatial information. As a
result, Forest Inventory and Analysis data can be used to estimate the amount of old growth at a
forestwide scale, but field inventories are necessary to accurately determine the location of old growth, its
patch size, its connectivity, and other characteristics associated with its quality (see section 3.3 of the final
EIS for more details). VMap data sets provide remotely sensed spatial information on vegetation, but the
Forest’s VMap database does not provide characteristics such as snag density or the density of shrubs and
small trees in the understory that are important to some wildlife species. The available data is sufficient
for programmatic planning and analysis of the forest plan, but more detailed information is gathered
during field inventories conducted for implementation of projects.

Models were used to assess key ecosystems and key ecosystem characteristics and their natural range of
variation, if available. The natural range of variation has been modeled at large scales, such as the
Columbia River Basin, to smaller scales. For a discussion of the Columbia River Basin modeling, see the
Forest assessment (USDA, 2014a). For the Forest’s plan revision, the natural range of variation for
vegetation composition, size class, canopy cover, density, pattern, patch size, and patch distribution were
modeled for vegetation (see final EIS section 3.3 and appendix 2). Vegetation model outputs were then
used to model habitat for key wildlife species (see final EIS appendix 3 and final EIS species sections for
more details on habitat modeling).

The natural range of variation reflects the ecosystem conditions that have sustained the current
complement of wildlife and plant species on the Forest and provides context for understanding the natural
diversity of ecosystems and processes (such as wildfire, insects and disease, and plant succession). The
natural range of variation, current condition, future trends, and effects of alternatives for vegetation were
estimated using the SIMPPLE and Spectrum models, which use VMap and Forest Inventory and Analysis
data sets for inputs and calibration of the models. Out of necessity, the models simplify a very complex
and dynamic relationship between ecosystem processes and vegetation over time and space (see appendix
2 for more details). Ecosystem Research Group interpreted vegetation model outputs to estimate the
natural range of variation and current and potential future habitat for a select set of wildlife species over
the next 50 years. Although model outputs show future trends over the next 50 years, there is uncertainty
regarding the timing and magnitude of trends due to the uncertainty associated with the models.

Due to the natural range of variation in the northern Rocky Mountains, fluctuations in wildlife
populations and their distribution are normal. Fluctuations may occur due to changes in habitat, but
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fluctuations may occur even when there has not been a noticeable change in habitat. These fluctuations
may be due to factors such as interspecies competition, disease, hunter or trapper harvesting, effects of
weather or climate, and other factors. In addition, for migratory species a change in population may not
reflect a change in local habitat conditions. Many species found on the Forest migrate and are influenced
by activities or conditions that occur elsewhere in the United States or even in other countries. For
example, there are 71 species of neo-tropical migratory birds on the Forest (Dan Casey, Bissell, & Batts,
2016; Kuennen, 2016; C. M. White et al., 2015). Although it is possible to assess the effects of
alternatives on the key ecosystems and ecosystem characteristics they are associated with during the
breeding season, activities or conditions where they winter may not be known, which may affect
biologists’ ability to draw conclusions about population trends or cause-and-effect relationships.

Multiple connectivity models have been created for many different species, using a variety of methods.
As noted by McClure and others (2016), “Additional comparative tests are needed to better understand
how relative model performance may vary across species, movement processes, and landscapes, and what
this means for effective connectivity conservation” (p. 1419). Ecosystem Research Group interpreted
vegetation model outputs to estimate connectivity of vegetative cover for wildlife in key connectivity
areas over the next 50 years (see appendix 3 for more details). This was one of many aspects of
connectivity considered in the development of plan components and analysis of effects. For more details
on wildlife connectivity and use of connectivity models, see section 3.7.6 and Kuennen (2017Db).

Downscaled climate models are used to predict the effects of a changing climate. For this final EIS, the
Forest used a compilation of climate change effects published for the Northern Region Adaptation
Partnership (Halofsky et al., in press) that summarizes climate change projections by subregions (see final
EIS figure 1-05 and section 3.1.1). McKelvey and Buotte (in press) provide a summary of modeled
climate change effects on wildlife in the northern Rocky Mountains.

In summary, there is uncertainty with all models, including models of the natural range of variation that
occurred in the past as well as the changes predicted to occur in the future. In addition, models, maps of
habitat, and numeric estimates of habitat or species populations may change over time as technology
changes or as on-the-ground inventories are conducted. Inventories, models, maps and data may be
updated for the implementation of projects.

Assumptions

The forest plan provides a programmatic framework that guides site-specific actions but does not
authorize, fund, or carry out a project or activity (including ground-disturbing actions). As a result, it does
not result in direct effects to wildlife but may result in indirect or cumulative environmental consequences
from managing the Forest under this programmatic framework; these consequences are assessed in this
final EIS.

Before ground-disturbing actions take place, they must first be authorized in a site-specific environmental
analysis. Therefore, none of the alternatives would cause unavoidable adverse impacts or an irreversible
or irretrievable commitment of resources.

The forest plan’s desired conditions, objectives, standards, guidelines, management area allocations, and
suitability will be followed when planning or implementing new site-specific projects and activities.

Laws, regulations, and policy regulations will be followed when planning or implementing new site-
specific projects and activities.
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Terms and conditions and reasonable and prudent measures resulting from USFWS consultation on the
programmatic framework of the forest plan will be followed when planning or implementing new site-
specific projects and activities, unless modified by site-specific consultation.

Models of future conditions or consequences are probabilistic and show predicted changes given a
particular set of assumptions, as discussed in detail in this final EIS.

Notable changes between the assessment, draft EIS, and final EIS

The analysis of species and their status, existing conditions, and trends contained in the assessment of the
Flathead National Forest (USDA, 2014a) is updated in the “Affected environment” sections of this final
EIS and in the planning record. In the Forest’s assessment, the Terrestrial Ecosystem and Aquatic
Ecosystem sections reported on conditions for specific wildlife species using the following three
categories: (1) threatened, endangered, proposed, and candidate species; (2) potential species of
conservation concern; and (3) key species of public interest. Because the planning process occurred over a
time period of a few years, the status of species and use of these categories has evolved for a variety of
reasons. The assessment was based upon draft planning rule directives and, since the assessment was
published, the USFS has published final directives. Species of conservation concern and supporting
information for their selection have been updated by the regional forester based upon the final directives
(see http://bit.ly/NorthernRegion-SCC). The best available scientific information, models, and model
outputs have been further evaluated and/or updated.

Because the Forest initiated its revision prior to the final planning rule directives, as set forth in Forest
Service Manual 1920.3 policy paragraph 9b, the responsible official was not required to revise past steps,
such as the assessment or its appendices, when the final direction of January 30, 2015, was approved by
the deputy chief of the Forest Service.

Changes were made between the draft and the final EIS in order to respond to public comments, improve
organization or clarity, and consider opposing science, updates in science, and/or information submitted
as best available scientific information. Key changes for wildlife include:

e updating, clarifying, and reorganizing plan components and sections of text in the final EIS;

e updating existing or baseline conditions for data, such as motorized access density or acres
burned by wildfires (if available);

e moving plan components for Canada lynx to appendix A of the forest plan, clarifying and
expanding upon the Canada lynx critical habitat analysis, and refining forest-specific plan
components and estimates of acres that may be treated using exceptions or exemptions to the
vegetation standards for Canada lynx, based upon additional GIS analysis;

e clarifying plan components for the grizzly bear and expanding upon the grizzly bear analysis;

e adding section 3.7.6, which summarizes the effects of plan components on habitat connectivity (a
detailed discussion of connectivity related to individual ecosystems or species is still included in
sections 3.7.4 and 3.7.5);

e changing the subtitles of the native plant and animal species section of the forest plan and the
wildlife plan components from “Wildlife currently designated as species of conservation concern”
(plan component identifier: SCC) or “Species of interest” (SOI) to “wildlife diversity” (DIV);
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e moving the wolverine analysis and its species-specific plan components to the threatened,
endangered, proposed, and candidate species section (3.7.5) based upon its current status;

e consolidating elk, deer, and moose in one subsection of section 3.7.4 called “Forest ungulates”;

e including bats in the new section on caves in the forest plan and clarifying that plan components
for bats apply to more than one species (see wildlife diversity section 3.7.4);

e creating an addendum to appendix 3, which is on wildlife modeling, based upon updated
vegetation modeling (see additional discussion under section 3.3);

e moving the tables of species, key ecosystem characteristics, and plan component cross-references
to EIS appendix 6;

e modifying the original drivers and stressors table so that there is now a table addressing the
climate change strategies outlined by the Northern Region Adaptation Partnership (appendix 7);
and

o clarifying and expanding upon potential strategies and management approaches in appendix C of
the forest plan.

3.7.4 Wildlife diversity

Diverse ecosystems on the Flathead National Forest support close to 300 species of wildlife, including
mammals, amphibians, reptiles, and birds as well as about 60 known invertebrate species (see appendix
6). Within the national forests, conservation of migratory birds focuses on providing a diversity of habitat
conditions at multiple spatial scales and ensuring that bird conservation is addressed when planning for
land management activities. Six of the neo-tropical migratory species found on the Forest are associated
with old-growth, at least 13 are associated with dead tree habitats, and 43 are associated with riparian
habitats.

This section is organized by key ecosystems and ecosystem characteristics that provide habitat for
associated animal species. Each individual section begins with an analysis of coarse-filter plan
components and consequences to most species and is followed by sections on specific species. The
following key ecosystems or ecosystem characteristics are discussed:

e aquatic, wetland, and riparian habitats

e hardwood tree habitats

o cliff, cave, scree, and rock habitats

e persistent grass/forb/shrub habitat

e high-elevation habitat

e coniferous forest habitats

e old-growth forest, very large live tree habitat, and very large dead tree habitat
e Dburned forest and dead tree habitats

Refer to detailed discussion of these key ecosystems or ecosystem characteristics in sections 3.2 and 3.3,
including the affected environment, environmental consequences, specific indicators used for analysis,
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and consequences to these ecosystems from other resource programs or management direction. In
addition to the indicators addressed in these sections that are referred to, additional indicators were
developed or clarified after considering key stressors, public comments, and issues identified during
scoping.

Aquatic, wetland, and riparian habitats

Introduction

The Forest has more abundant and diverse aquatic, riparian, and wetland habitats compared to many other
national forests in Montana (see section 3.2 for more details). About 175 wildlife species on the Forest are
specifically associated with aquatic, wetland, and riparian habitats for feeding, breeding, and or shelter
(see appendix 6). The Confederated Salish and Kootenai Tribes expressed particular concern for wetland
habitats and associated wildlife in their Climate Change Strategic Plan (CSKT, 2013). Montana Fish,
Wildlife and Parks also expressed a particular concern for wetlands and associated wildlife in their State
Wildlife Action Plan (MTFWP, 2015a). Montana Fish, Wildlife and Parks identified floodplain and
riparian areas, wetlands, and open water as tier | community types of greatest conservation need in every
ecoregion within the state because of (1) the biodiversity found in these landscapes and (2) the importance
of water during the life cycles of wildlife species.

Riparian habitats provide large amounts of biomass, feeding and hiding sites, and overwintering and
breeding sites that support a high diversity of plants and animals (Sanders & Edge, 1998). As noted by
Knopf et al. in 1988, gravel bed river floodplains provide near-channel habitats as well as adjacent
riparian forest habitats for diverse bird communities (Hauer et al., 2016). Riparian corridors *“connect
habitats providing additional life requisites (e.g., feeding, nesting, roosting, escape cover, etc.) as well as
interaction among local populations for reproduction or other social behaviors” (USDA, 201043, p. 1),
making these areas important to many wildlife species.

Maintenance and restoration of processes that create a complex structural mosaic within riparian
management zones is important. These processes include:

o flood events that change the channel, cut the channel, and leave behind the abandoned channel,
creating a mosaic of cobble, gravel, and finer deposits that support a mosaic of floodplain
vegetation;

o river water that flows in and out of the floodplain subsurface, providing an upwelling of cold
groundwater that supports species on the surface as well as subsurface habitat for micro and
macroinvertebrates and makes rivers more resilient to changes in climate;

e the presence of ponds, disconnected backwaters, and wetlands along the floodplain that provide
an array of thermal conditions to support larval amphibians and help them avoid predation by
fish; and

e periodic flood, fire, or other events that restore deciduous vegetation, including cottonwood trees
in a variety of sizes, interspersed with shrubs. These deciduous tree and shrub communities
provide key habitats for nesting, feeding, shelter, and seasonal or annual migration for highly
diverse wildlife communities.

An assessment of bird biodiversity on all lands in the Flathead River Basin was completed based upon
research conducted at the Landscape Biodiversity Lab at Montana State University (Mahr & Jones, 2005).
The authors stated that the Flathead River Basin has higher bird richness than all but one other area within
the Yellowstone to Yukon ecoregion. Examples of bird species associated with aquatic, riparian, and
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wetland habitats include a variety of waterfowl and shorebirds: the American redstart, bald eagle,
Wilson’s warbler, northern water-thrush, catbird, winter wren, great blue heron, and long-billed marsh
wren. Several species of mammals, such as beaver, river otter, moose, elk, and deer, and their predators as
well as numerous species of bats (such as the long-eared and long-legged myotis) forage within or above
aquatic, wetland, and riparian communities.

Some aquatic wildlife species are associated with fast-moving streams (e.g., deep pools for escape from
predators, downed logs or large rocks used for nesting or loafing, and high water quality that supports
abundant aquatic insects for food). Downed logs are provided when trees in riparian areas fall into the
stream, which are in turn affected by processes such as wildfire, insect and disease, or timber harvest. Key
ecosystem characteristics for other species are associated with conditions in larger lakes (e.g., deep water
for diving to avoid predators or catch fish) and shoreline conditions that provide gentle terrain and
vegetation for nesting. Key ecosystem characteristics for other species are associated with conditions in
wetlands (e.g., a variety of submergent, emergent, or other low-growing plants that provide cover as well
as high densities of invertebrates for food).

Affected environment

On wide, low-gradient rivers (e.g., the Swan River), periodic flooding maintains a very highly convoluted
pattern of meanders, sloughs, and oxbow lakes. Because this pattern is changing constantly due to
periodic flooding, early-successional vegetation, including shrubs, forbs, grasses, and young hardwood
trees, are maintained by natural flood processes. Beaver activity also helps to maintain nonconiferous
vegetation by raising the water table.

Numerous studies have been published on the use of riparian habitats by particular species, from
invertebrates (F. L. Bunnell & Houde, 2010) to amphibians (D. H. Olson & Burton, 2014) and from
mammals (McKelvey & Buotte, in press; Wilk, Raphael, Nations, & Ricklefs, 2010) to birds (Lehmkuhl
et al., 2007; Marcot et al., in press). However, the width of riparian areas needed by most wildlife species
in the northern Rocky Mountains is unknown. Although many studies have reported on the need for
“riparian buffers,” studies of the results of such buffers have reported inconsistent results. Additionally,
most of the studies that have been done are in places other than the northern Rocky Mountains, where
wildlife species are not the same as in northwest Montana or where stand-replacing wildfire is not a
dominant factor in the natural range of variation. In a literature review considering appropriate widths for
riparian management zones, Lee and others (2004) surveyed management prescriptions next to
waterbodies in both Canada and the United States. They found that although prescriptions for buffer
widths varied by waterbody type such as wetlands, intermittent streams, and fish-bearing streams, they
were generally wide enough to protect many of the important riparian processes that support aquatic
biota. However, the buffers were generally less than the widths that are recommended to protect terrestrial
fauna.

Marczak et al. (2010) found that where the total width of a stream buffer was less than 164 feet, responses
by different species were more variable compared to untreated riparian areas. They also found that species
did not respond similarly to riparian treatments. Some edge-related species increased in abundance or
diversity, some interior-associated species declined, and for some species, presence and abundance
remained unchanged. They concluded that increases in protections in some locations should be balanced
with riparian areas that allow partial resource extraction in other locations (Marczak et al., 2010; Reeves,
Pickard, & Johnson, 2016; Spies et al., 2007).

To maintain the entire breeding bird community associated with forested riparian habitats in the Pacific
Northwest, Pearson and Manuwal (2001) recommend a minimum buffer of 150 feet along each side of
second- and third-order streams. They stated that habitat features such as deciduous trees and berry-
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producing shrubs appear to be important and should be maintained within forested riparian areas. WWenger
(1999) recommended a distance of 300 feet for most wildlife, acknowledging that the distance might be
difficult to implement in all management applications. Semlitsch and Bodie (2003) suggested that upland
terrestrial vegetation might need to be combined with the protections that come with riparian management
zones for some sensitive terrestrial species. Braithwaite and Mallik (2012) recommended producing a
wider edge structure when harvesting green trees or salvaging dead trees to better emulate the natural
disturbance of wildfire (see Kuennen, 2017c for more details).

Wetlands with diverse vegetation typically contain a range of microhabitats which supports high species
diversity. It is important to maintain the structure, function, and diversity of wetland pools, their spatial
arrangement and connectivity, and the surrounding terrestrial habitat for pool-breeding amphibians.
Terrestrial habitat supports adult populations and enables them to move as habitat conditions change.
Forest canopy conditions over ephemeral pools can have strong effects on amphibian species composition
because many species are found in cool, shaded pools and some are specialized breeders (e.g., wood frog,
long-toed salamander, tiger salamander). Studies by Semlitsch and others (2009) demonstrate that the
egg-laying and aquatic larval life stages are sometimes affected positively by clearcutting, whereas effects
on juvenile and adult terrestrial stages are mostly negative. Partial-harvest treatments produced both
positive and weaker negative responses compared to clearcut treatments. Mitigating the detrimental
effects of canopy removal, higher surface temperature, and loss of soil-litter moisture in terrestrial
habitats surrounding breeding ponds is important for maintaining amphibian populations in managed
forested landscapes. Seasonal or temporary pools are considered a distinctive type of wetland that is
usually devoid of fish and, as a result, allows the safe development of young amphibian and insect species
unable to withstand competition or predation by fish. Maintaining disturbance processes is important to
balance the loss of seasonal pools through succession. Without disturbance processes, amphibian species
that favor early-successional habitats (chorus frogs, toads, tiger salamanders) would decline or disappear,
favoring species only associated with later successional stages (Skelly, Werner, & Cortwright, 1999, table
7.1). Local populations are adapted to natural variability in pool flooding and drying due to events such as
drought.

On the Forest, many upland riparian areas are dominated by coniferous forests, although early-
successional plants are maintained by high water tables in some areas. On streams with a higher gradient,
early-successional stages including shrubs, forbs, grasses, and young hardwood trees have historically
been promoted by wildfire, insects, and disease. Early-successional openings in riparian areas are required
by some wildlife species; late-successional stages and forest cover are required by some wildlife species,
and others require a mosaic of different successional stages.

For additional discussion of the best available science related to riparian areas, see section 3.2.6, the
introduction to the “Environmental consequences” section for aquatic resources. Also refer to section
3.2.5 in the aquatics section of the final EIS for additional information on affected environment for
riparian areas and wetlands.

This section assesses effects to most species associated with aquatic, riparian, and wetland ecosystems.
Following the general discussion, six species are discussed as examples in order to help display
differences in the effects of the alternatives. The six species are the black swift, harlequin duck, beaver,
northern bog lemming, boreal (western) toad, and bald eagle.
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Key stressors

Land management

Land management actions on all lands, including vegetation, fire and fuels management, roads, energy
and minerals, livestock grazing, invasive species, and recreation, can affect species associated with these
habitats. Activities on other land ownerships or controlled by other management agencies that may affect
aquatic, wetland, and riparian wildlife habitats include water diversion, flood control, stream channel
manipulation, hydropower management, farming, construction of housing subdivisions, and commercial
development (see section of 3.2 for more details).

Changing climate

Climate models show that future changes in climate are anticipated to decrease runoff, groundwater
infiltration, and availability of wetland habitats. Water temperatures are likely to increase with increasing
summer air temperature and decreased late summer stream flows. In the central Rocky Mountains,
snowpack, rate of spring warming, and spring precipitation are the primary drivers of spring runoff
severity (I. T. Stewart, Cayan, & Dettinger, 2004). Changes in the timing or amount of runoff have
occurred in the past and are likely to occur in the future. Effects on aquatic, wetland, and riparian species
are likely to be variable. The ability of most species to adapt to higher variability or more prolonged
periods of variability cannot be predicted with certainty.

Key indicator for analysis of most wildlife associated with aquatic, wetland, and riparian habitats

The following indicator is important for the wide variety of wildlife species associated with aquatic,
wetland, and riparian habitats:

o Diversity of successional stages in riparian areas

Also refer to indicators and effects addressed in sections 3.2.3 through 3.2.13, and 3.3.1 through 3.3.11.
Environmental consequences

Effects common to all alternatives

Riparian areas with special management direction are called riparian habitat conservation areas under
alternative A and riparian management zones under alternatives B modified, C, and D (see figures 1-07,
1-08) Differences in their delineation are discussed in the following sections. Under all alternatives, plan
components for aquatic ecosystems help to provide high-quality habitat benefiting wildlife associated
with aquatic, wetland, and riparian habitats (see section 3.2 of the final EIS and the Aquatic Species,
Watersheds, Riparian Management Zones, and Soils sections of the forest plan for more details). All
alternatives would promote connectivity in riparian habitat conservation areas/riparian management zones
to varying degrees. For wildlife, the differences in alternatives are primarily related to riparian habitat
conservation area/riparian management zone widths and plan components that affect riparian habitat
diversity (Kuennen, 2017c).

Alternative A

The Inland Native Fish Strategy (INFISH) (USDA, 1995c), as it was amended to the Flathead National
Forest plan in 1995, is unchanged from its original wording in alternative A. INFISH reduces the risk to
watersheds and riparian and aquatic resources by improving riparian zone protections. INFISH has
standards and guidelines for timber, roads, grazing, recreation, minerals, and fire management that have
improved water quality and stream habitat on the forest (see section 3.2.8 for more details). Under
alternative A, riparian habitat conservation areas (see figure 1-08) are established and are areas where
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riparian-dependent resources receive primary emphasis. Riparian habitat conservation areas for fish-
bearing streams are generally a minimum 300 feet slope distance on each side, whereas for permanently
flowing non-fish-bearing streams the riparian habitat conservation area are generally a minimum 150 feet
slope distance for each side. Seasonally flowing or intermittent streams, wetlands less than 1 acre,
landslides, and landslide-prone areas in priority watersheds for bull trout are generally a minimum100
feet slope distance, and, if not in a priority watershed, are generally a minimum 50 feet slope distance. For
ponds, lakes, reservoirs and wetlands greater than 1 acre, riparian habitat conservation area widths are
generally a minimum 150 feet. There is an estimated 313,922 total acres of mapped riparian habitat
conservation areas on the Forest, which is approximately 13 percent of NFS lands on the Forest (see
figure 1-08). Riparian habitat conservation areas are not suitable for timber production, but timber harvest
is allowable if consistent with forest plan direction.

Plan direction associated with the INFISH amendment benefits many, but not all, wildlife species
associated with aquatic, riparian, and wetland habitats. Under alternative A, plan standards direct the
USFS to minimize the disturbance of riparian ground cover and vegetation in riparian habitat
conservation areas. Because of this emphasis, riparian habitat conservation areas have been treated as
buffers in many areas of the Forest. The lack of timber harvest and prescribed fire in some riparian habitat
conservation areas has reduced the habitat for species associated with riparian shrubs, deciduous trees,
grasses, and forbs but has benefited species associated with later successional stages. Wildlife
connectivity and habitat for forest-interior species are supported by the emphasis on forest cover. For
more details, see individual species sections below.

Alternatives B modified, C, and D

Forestwide standard FW-STD-RMZ-01 would establish riparian management zones (see figure 1-07),
which are the same for all action alternatives (B modified, C, and D). Compared to alternative A, riparian
management zone widths would be different for category 3 (seasonally flowing streams, intermittent
streams, and lands identified as potentially unstable or landslide prone) and category 4 (ponds, lakes,
reservoirs, and wetlands). Under alternatives B modified, C, and D, seasonally flowing or intermittent
streams (not just streams in priority watersheds for bull trout), landslides, and landslide-prone areas
would have a minimum riparian management zone width of 100 feet slope distance on each side of the
stream or edge of the landslide-prone terrain. Under alternatives B modified, C, and D, FW-STD-RMZ-01
would increase the minimum riparian management zone width to 300 feet slope distance (with qualifiers,
to be identified in the field at the project level) for ponds, lakes, reservoirs, and wetlands greater than 0.5
acre and for all sizes of Howellia ponds and for fens and peatlands. For ponds, lakes, reservoirs, and
wetlands less than 0.5 acre (except for Howellia ponds and fens and peatlands), the minimum riparian
management zone width would be 100 feet slope distance (with qualifiers), similar to alternative A. Based
on these definitions, there are an estimated 410,863 acres of mapped riparian management zones on
Forest lands, comprising approximately 17 percent of the NFS lands on the Forest (see figure 1-07). This
is an increase of an estimated 96,941 acres forestwide compared to the area within riparian habitat
conservation areas on NFS lands in the existing 1986 forest plan. This expansion is the result of
increasing the size and distance of riparian management zone areas around wetlands, lakes, ponds,
landslide-prone areas, and some intermittent streams. Riparian management zones are not suitable for
timber production under any of the action alternatives, but timber harvest is allowable to contribute to
desired conditions, as consistent with standards and guidelines.

Desired conditions FW-DC-RMZ-01 through 06 provide ecological conditions for diverse vegetation
structure, composition, pattern, and connectivity, consistent with natural disturbance regimes and
processes. Desired conditions for riparian areas contribute to maintaining vegetation conditions at the
stand and landscape scale that are resilient and resistant to potential future stressors or threats (See section
3.3 and appendix 7 of the final EIS). Standards and guidelines for riparian management zones help to
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achieve or maintain desired conditions and address timber, roads, grazing, recreation, minerals, and fire
management in order to maintain or restore water quality and stream and wetland habitat on the Forest
(see sections 3.2.10 and 3.2.11 for more details). The standards and guidelines for riparian management
zones benefit wildlife and habitat diversity because they emphasize a wider riparian management zone for
wetlands, successional stage diversity, retention of downed trees, retention of live trees, and snags.
Additionally, standards and guidelines benefit wildlife because they state that vegetation management
activities must comply with streamside management zone law and because the use of chemicals that may
affect aquatic food chains is restricted.

Riparian management zones on the Forest are abundant and interconnected (see figure 1-07). Some
standards and guidelines would apply to the entire riparian management zone and others would apply
only to the inner riparian management zone, as defined in FW-STD-RMZ-01. Forestwide standards FW-
STD-RMZ-02 through 05 and forestwide guidelines FW-GDL-RMZ-01 through 13 apply to the entire
riparian management zone of their respective category. Standard FW-STD-RMZ-05 states that within 300
feet of peatlands, fens, and bogs (i.e., the entire riparian management zone), ground-disturbing vegetation
treatments shall only occur to restore or enhance riparian-associated resources. Because fens and
peatlands are types of wetlands that have a unique hydrology, chemistry, and plant and animal
communities, this standard provides the needed protection.

Standard FW-STD-RMZ-06 applies to the inner management zone for all categories except peatlands,
fens, and bogs. This standard states that vegetation management shall only occur in the inner riparian
management zone in order to restore or enhance aquatic and riparian-associated resources. Exceptions
may occur as long as aquatic and riparian-associated resources are maintained. The exceptions are for (1)
nonmechanical treatments, e.g., prescribed fire, sapling thinning, or hand fuels reduction treatments; (2)
mechanical fuel-reduction treatments in the wildland-urban interface within 300 feet of private property
boundaries; and (3) treatments that address human safety hazards adjacent to infrastructure or within
administrative or developed recreation sites. This standard provides protection to the portion of the
riparian management zones that most influences the condition of the water features and preserve the
functional attributes for riparian and aquatic resources and water quality.

Forestwide guideline FW-GDL-RMZ-09, which applies to the entire riparian management zone defined in
FW-STD-RMZ-01, provides for habitat connectivity by stating that the distance to cover for created
openings should not exceed 350 feet. Guideline FW-RMZ-12-15 benefits wildlife habitat connectivity by
limiting new landings and roads and retaining understory vegetation.

In summary, under alternatives B modified, C, and D, aquatic ecosystem plan components would meet the
needs of most species associated with aquatic, riparian, and wetland habitats. Refer to sections 3.2.10 and
3.2.11 in the aquatics sections of the final EIS for a detailed discussion on the effects of the alternatives
on riparian areas and wetlands.

Summary of modeled alternative consequences

To look at riparian habitat diversity, Ecosystem Research Group modeled consequences of alternatives,
differentiating between low-gradient riparian habitats along rivers and streams that are maintained by
flooding vs. those in upland areas that are controlled by bedrock and affected primarily by forest
succession, fire suppression, wildfire, insects and disease, and vegetation management activities.
Ecosystem Research Group modeled the amount of early-successional habitat in upland riparian habitat
conservation areas based on a warmer and drier climate over the next five decades.

The natural range of variation was modeled going back about 1,000 years, and the effects of the
alternatives were projected for the next 50 years, incorporating anticipated changes in climate, using the

Chapter 3. Affected Environment 17 3.7 Wildlife
and Environmental Consequences



Flathead National Forest Forest Plan FEIS Volume 2

fire suppression logic of the model. Disturbances, such as fire or insect activities, have historically had
major influences on vegetation conditions within riparian areas, just as they have on the conditions of
vegetation across the entire Forest. For further information, refer to section 3.2.5 in the aquatics section
and to section 3.3.1 in the vegetation section of the final EIS for discussion of ecosystem processes and
disturbances forestwide and in riparian areas. Some disturbances are severe enough to convert forest
stands to an early-successional stage of development, creating openings for a period of time that are
dominated by grasses, forbs, shrubs, and seedling trees (conifers and hardwoods). Based upon vegetation
modeling, the natural range of variation for early-successional openings in riparian habitat areas used for
modeling ranges from about 2.4 to 8 percent (8,000-33,000 acres) of the total acres of NFS lands, with
variation due to processes such as wildfire, insects, and disease. Current levels are estimated to be near
the middle of the range (about 24,000 acres) (see appendix 3).The model predicts all alternatives would
stay within the minimum and maximum natural range of variation over the five-decade time period. Acres
of riparian habitat in an early-successional stage would decline the most (from about 24,000 acres to
about 10,000 acres) from current levels under alternative A over the five-decade period. Under alternative
A, the quantity of habitat for riparian wildlife species associated with dense shrubs, grasses, forbs, and
young hardwood trees would decrease, but it would increase for species associated with coniferous forest
in later successional stages. Under alternative C, the amount of early-successional forest would increase
above current levels by the end of decade 5. Alternative C has more management area 1b (recommended
wilderness) and lower levels of fire suppression. Alternative C would provide the most habitat for wildlife
species associated with riparian areas in the early-successional stage but the least habitat for species
associated with coniferous forest in later successional stages. Under alternatives B modified and D, levels
would fluctuate but would remain near current levels by the end of decade 5. (The results of vegetation
modeling for alternative B modified are similar to the results for alternative B; see appendices 2 and 3 for
more details.)

Cumulative effects

This section summarizes the activities and effects that are common to most wildlife species associated
with aquatic, wetland, and riparian habitats. See also the individual cumulative effects section specific to
aquatic species in section 3.2.12 and the species discussions in sections 3.7.4 and 3.7.5.

Historically, much of the private land in the valley bottom of the Flathead Valley was cleared for grazing
and farming, reducing native riparian vegetation but maintaining open space used by wildlife. Private land
in the Flathead Valley then became more valuable for residential and commercial development, resulting
in less open space and less wildlife habitat for many species, especially on the shores of large lakes and
streams. This reduces the connectivity in and between riparian areas and upland areas. Developments may
also increase human disturbance or loss of wildlife due to vehicle collision as animals move from aquatic
and riparian habitats to upland areas.

Many land managers now work together to protect and restore the high quality of the aquatic, wetland,
and riparian habitats of the Flathead River Basin. Numerous acquisitions and conservation easements
have been completed along lakes, rivers, and streams by groups and individuals such as MFWP, F. H.
Stoltze Land & Lumber Company, and The Nature Conservancy, including the Montana Legacy Project,
under which lands formerly owned by Plum Creek Timber Company in the Swan Valley were conveyed
to the Forest. All of these provide for conservation of wildlife habitat. Montana Fish, Wildlife and Parks is
continuing to actively pursue conservation easements on private lands to limit the loss of riparian habitats
(G. Bissell, MFWP, personal communication to R. Kuennen, 2014).

In the future, loss of habitat associated with human developments on some private lands is likely to
continue and may increase as the human population in the Flathead Valley grows. Newlon and Burns
(2010), with the Montana Natural Heritage Program , completed an analysis of wetlands in the Flathead
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Valley using remote sensing and photo interpretation techniques. Their study area encompassed private
lands and former Plum Creek Timber Company lands as well as lands managed by the Montana
Department of Natural Resources and Conservation, MFWP, the Flathead National Forest, and USFWS.
About 24,255 acres of wetland and riparian habitats were mapped on private lands and about 8,129 acres
were mapped on public lands (including wildlife refuges managed by USFWS). The authors’ preliminary
analysis showed relatively little overall change in wetland area between 1981 and 2005, but they found
changes in wetland functional capacity and land cover types around wetlands. These changes included
relatively large areas of forest and grassland/shrub cover types that had been converted to agricultural
and/or urban land cover types on private lands.

Laws governing the protection of lakes, streams, and wetlands apply to all land ownerships. In addition,
the Flathead County Growth Policy (adopted March 19, 2007) includes lake and lakeshore protection
regulations as an implementation tool. These are designed to promote public health and safety, maintain
water quality, and preserve public waterbodies and natural resources available to the citizens of Flathead
County. County policy P10.5 protects wetlands and riparian areas. County policy P5.5 restricts industrial
uses that cannot be mitigated near incompatible uses such as residences and schools and environmentally
sensitive areas such as wetlands, floodplains, riparian areas, and areas of shallow groundwater. County
policy P19.4 recognizes riparian buffers for their recreational value and their ability to protect the quality
of water along major streams and rivers in the county, which enhances recreational opportunities, protects
the quality of water (e.g., by reducing erosion, surface runoff containing pesticides or fertilizers, and
streambank depredation or defoliation), and protects the natural aesthetics of waterways. Portions of the
Swan Valley geographic area are in Missoula County, where a May 2016 growth policy includes direction
to prioritize and provide protection strategies for key resources and resource-rich areas and/or
demonstrate that the plan does not unduly compromise critical natural resources or natural functions. For
example, guidance for rural residential cluster development benefits riparian habitats by discouraging
development on lands that have been identified as conservation resource lands and stating that
development should be located far enough away from areas of riparian habitat and community types to
protect the resource, thus benefiting wildlife.

State streamside management zone law and policy benefits wildlife on all lands. Many landowners
implement best management practices and other watershed conservation practices. Lands managed by the
Montana Department of Natural Resources and Conservation (e.g., Swan State Forest, Coal Creek State
Forest, and Stillwater State Forest) are addressed by that agency’s Habitat Conservation Plan. On
Montana Department of Natural Resources and Conservation lands, riparian habitats are protected during
riparian timber harvest by the establishment of a riparian buffer equal to the 100-year site index tree
height along Class 1 streams (MTDNRC, 2011). Streamside management zones on private timber lands
are managed to protect water quality and reduce cumulative effects on streams, but the width of these
areas is smaller and some activities do not have as many restrictions as on NFS lands.

The Confederated Salish and Kootenai Tribes developed a comprehensive wetlands conservation plan for
the Flathead Reservation, adjacent to the Forest, adopted by the tribal council in 1999. The interim and
long-terms goals of the plan are a synthesis of tribal goals for wetlands and riparian lands articulated in
prior plans, strategies, ordinances, consent decrees, environmental standards, and best management
practices, including shoreline protection, aguatic and wetlands conservation, noxious weed management,
water quality standards, Kerr Dam mitigation and management, lower Flathead River corridor
management, non-point source assessments, and watershed plans.

Timber harvest does not occur in riparian areas in Glacier National Park, but trees may be removed to
provide for human safety. Glacier National Park’s general management plan (1999) addresses aquatic
habitats. Research projects, as well as restoration projects, are ongoing. Cumulatively, vegetation
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management on NFS, State, Tribal, Glacier National Park, and some private lands contributes to aquatic,
wetland, and riparian habitats and their connectivity.

Historically, wildfires were instrumental in creating dense riparian shrub and deciduous tree communities,
but the development of river valleys and adjacent private uplands has placed a high level of emphasis on
fire suppression (see section 3.8 for more details). As more people inhabit areas in and adjacent to riparian
areas, there may be more clearing of fuels for fire protection on private or State lands. Drought, disease,
insects, and/or wildfires may continue to have effects on riparian wildlife habitat on all lands.

Mining is expected to continue to be a minor land use on Forest lands, and the potential for mining on
State and private lands is also expected to be low to moderate (see section 3.23 for more details).

In the West, impoundments have interrupted the natural flood cycle of rivers to the detriment of
cottonwood/shrub communities in some areas. The only large impoundment affecting Forest lands is the
Hungry Horse Dam and Reservoir, completed in 1953, which provides hydropower and flood control. The
Hungry Horse Dam inundated a segment of the South Fork of the Flathead River and flooded an
estimated 6,867 acres of riparian/wetland wildlife habitats, according to MFWP. Montana Fish, Wildlife
and Parks has a mitigation program for this loss of habitat that is beneficial for wildlife (see USDA,
2014a for more details).

Introduction of aquatic invasive species or contaminants in waterbodies resulting from recreational,
agricultural, or industrial activities may have negative impacts on species associated with aquatic,
wetland, and/or riparian habitats. The potential for introduction of disease and aquatic nuisance species
exists on all lands within the cumulative effects analysis area, often as an indirect result of water-based
recreation. Many management agencies have increased inspections and public education efforts in recent
years in order to reduce these risks.

In summary, proposed management direction on the Forest, in the context of all lands of the larger
landscape, contribute to the quality of aquatic, wetland, and riparian habitats (see section 3.2 for more
details). This would be accomplished by providing plan components to protect water quality and quantity;
establishing aquatic sites, wetlands, and riparian management zones; applying best management practices;
providing connectivity; providing for diversity of vegetation structure, species, and forest densities;
protecting habitats from development; providing for natural flood and groundwater infiltration processes;
and restoring areas impacted by invasive species or other past management. Although the Forest does not
have authority over all the stressors, the ecological conditions of aquatic, wetland, and riparian
communities and the processes that maintain them would be provided on NFS lands. Coarse-filter plan
components provide for biodiversity and ecological conditions that support the long-term persistence of
the majority of species associated with these habitats. Aquatic, wetland, and riparian habitat is distributed
across all Forest geographic areas.

Black swift (species of conservation concern)

Affected environment

The black swift is identified as a species of conservation concern by the regional forester (see
http://bit.ly/NorthernRegion-SCC). This species is a neotropical migratory bird that winters in Central and
South America. During the breeding season, black swift distribution is most widespread in British
Columbia and western Alberta, with spotty distribution in western states from Alaska to southern
California and east to Colorado. The black swift is present on the Forest only during the breeding season.

Aguatic ecosystems, including rock cliffs near waterfalls, provide key habitat for black swifts in Montana
(J. S. Marks, Hendricks, & Casey, 2016). A total of almost 50 sites in Montana were surveyed by MFWP
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in 2015. As of 2015, there was a total of seven known nest sites in northwest Montana outside Glacier
National Park on national forest or Confederated Salish and Kootenai Tribes lands (C. Hammond,
personal communication, 2015; C. Hammond, 2016) and six known nest sites in Glacier National Park
(Glacier National Park, 2013). On the Forest, there is one known nesting site, which is at Lower Holland
Falls in the Swan Valley geographic area (A. Anderson & Turnock, 2012).

Many potential nest sites in northwest Montana have not been surveyed (C. Hammond, personal
communication, 2016). Swifts are hard to detect because of their fast erratic flight and little to no
vocalization. This makes point counts and other standard bird monitoring techniques ineffective (Daniel
Casey, 2004). In addition, monitoring breeding sites is generally difficult because of dangerous access and
the cryptic nature of colony sites (Daniel Casey, 2004; Marin, 1997). Colonies typically consist of only
one or two nests, making observation of many breeding swifts logistically challenging (Hirshman, Gunn,
& Levad, 2007). Colonies are also difficult to document because adult birds visit the nest only
infrequently (A. Anderson & Turnock, 2012).

The closest study of black swifts is in Glacier National Park, adjacent to the Forest, where the species had
fairly high nest failure rates, with no evidence of renesting after nest failure (Hunter & Baldwin, 1962,
1972). Adults show strong nest site fidelity, using the same nest for a decade or more (Levad, Potter,
Shultz, Gunn, & Doerr, 2008). The black swift has a low reproductive rate and is relatively long lived,
and the survival of adults is likely the most important factor in regulating black swift population growth
(Wiggins, 2004). The black swift is unique among swifts in that they incubate only one egg per clutch
(Hirshman et al., 2007). There is no population estimate, trend, or density available for Montana.

Black swifts nest on ledges or in shallow caves on steep rock faces behind tall waterfalls (Hirshman et al.,
2007)—a very limited and specialized habitat. Known nesting locations have high topographic relief,
inaccessibility to predators, unobstructed flyways to and from the nest, and darkness for most of the day
(Hunter & Baldwin, 1962). Increasing stream flow, number of potential nest platforms, amount of
available moss, shading of potential nest niches, topographic relief of surrounding terrain, and ease of
aerial access to potential nest niches contributed to a higher probability that the site would be occupied by
black swifts (Levad et al., 2008). Most characteristics of black swift nesting habitat are a function of
inherent geologic and topographic conditions and are not affected by NFS management. On the Forest,
the 100-foot waterfall that provides known nesting habitat has abundant waterflow, which is dependent
upon high-elevation snowmelt from lands that are in wilderness and inventoried roadless areas, so
waterflow would not be affected by human activities.

Marks and Casey surveyed waterfalls for black swift nests in 2004 (Hendricks, 2005; J. Marks & Casey,
2005), visiting 32 potential nesting sites on the Flathead National Forest and adjacent areas of western
Montana. They listed nine potential nesting waterfalls on the Forest (Dan Casey, 2004) (using the
criterion that waterfalls had to be at least 20 feet tall), in all geographic areas except the North Fork
geographic area or the Hungry Horse geographic area (Hendricks, 2005). All identified potential black
swift nest sites on the Forest are in Class 1 watersheds. Class 1 watersheds are those that exhibit high
geomorphic, hydrologic, and biotic integrity relative to their natural potential condition (see also section
3.2).

Black swifts forage on flying insects over wide areas in the mountains and descend to valleys to feed over
rivers, lakes, and meadows, sometimes long distances from the nest (Marin, 1997), and most observations
on the Forest are of feeding birds. Feeding habitat is distributed across the Forest along the North Fork
and Middle Fork of the Flathead River adjacent to Glacier National Park as well as in the main Flathead
Valley, Swan Valley, and Stillwater Valley (Kuennen, 2013c). The nesting locations of these birds are
unknown, but based upon the number of black swift feeding observations, there are likely black swift
colonies in Montana that are as yet unidentified (A. Anderson & Turnock, 2012).
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Key stressors

Human disturbance

Black swifts generally nest in inaccessible areas where human disturbance is low. There have been no
studies of the effects of human recreational activities on black swifts. Incidental observations at a swift
nesting colony in a cave in southern California and at Box Canyon Falls in Colorado (Wiggins, 2004)
suggest that humans occasionally disturb black swift nesting attempts. However, both of these situations
were somewhat unusual in that the nests were readily accessible to human visitors.

Changing climate

There is currently little direct information on the factors affecting black swift populations, but the main
threat is hypothesized to be the lack of late summer water runoff, which affects the suitability of nest and
colony sites and may decrease local food supplies in some areas (Wiggins, 2004).

Key indicators for analysis
The following species-specific indicator applies to black swifts:

o Provide key ecosystem characteristics for black swift nesting habitat and reduce the risk of
disturbance near active nesting colonies.

In addition, refer to the effects of alternatives described under section 3.7.4, subsection “Aquatic, wetland,
and riparian habitats,” and sections 3.2.3 through 3.2.13.

Environmental consequences

Effects common to all alternatives

Under all the alternatives, management area allocations would support ecological conditions for nesting
by black swifts at the known nesting site on the Forest. Alternatives differ with respect to management
areas on lands adjacent to the known nest site, but these differences are expected to have minor effects
because both management areas have a very low potential for human activities that could cause
disturbance to nesting black swifts. In alternatives B modified and C, the nest area is in an inventoried
roadless area with a management area 1b allocation (recommended wilderness). Under alternatives A and
D, the management allocation is management area 5a (nonmotorized year-round). All of these
management areas have a low risk of disturbance due to most human activities.

Under all alternatives, riparian habitat conservation area or riparian management zone direction supports
most key ecosystem characteristics for black swifts. Plan components provide protection for riparian
habitat within 300 feet of perennial streams that flow into the nine waterfalls listed as having the potential
to provide black swift nesting habitat. This management direction also supports ecological conditions that
provide feeding habitat.

Alternative A
The 1986 forest plan does not specifically address human disturbance of black swift nesting colonies.

Alternatives B modified, C, and D

Guideline FW-GDL-WL-DIV-05 reduces the risk of human disturbance because it specifies that new
projects or authorizations of activities known to disturb black swifts should not occur within 500 feet of
active black swift nest sites from April 15 to August 15 unless project design features mitigate new
disturbance to nesting black swifts. The type of design features would vary depending upon site-specific
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characteristics and the nature of the activity and so would be assessed at the project level. Forestwide
desired conditions FW-DC-WTR-07 through 14 and FW-DC-CWN-01 support ecological conditions that
provide for wildlife biodiversity and habitat integrity at the watershed scale, benefiting feeding habitat
and potential nesting habitat for black swifts.

The 2012 planning rule requires the Forest to determine whether the plan components provide the
ecological conditions necessary to maintain or restore a viable population of a species of conservation
concern in the planning area (36 CFR 219.9(b)(1)). Key ecosystem characteristics for the black swift are
cliffs with shading and cover provided by waterfalls suitable for nesting colonies. Black swifts forage on
flying insects and descend to valleys to feed over rivers, lakes, and meadows, sometimes traveling long
distances from the nest.

It is likely beyond the authority of the Forest Service or not within the capability of the plan area to
maintain long-term persistence of the black swift in the plan area. However, the forest plan has plan
components, including standards and guidelines, to maintain, improve, and restore ecological conditions
within the plan area to contribute to maintaining a viable population of the species within its range,
considering that

o this species migrates to and winters in the tropics, demographically operating at a larger scale
than the plan area;

o this species persists in the plan area even though the geologic and topographic conditions that
create rock cliff, waterfall nesting sites are limited in number and distribution, thus limiting the
ecological capacity of the Forest to provide nesting habitat;

e nine potential nesting waterfalls have been identified on the Forest, but occupancy by nesting
birds has not been documented;

e the known nesting site on the Forest is in an area to be allocated as recommended wilderness
(management area 1a), where natural processes will prevail and threats are few;

o the known nesting site on the Forest has high waterflow throughout the nesting season and is
close to 100 feet tall, so suitable conditions are likely to be present in the future;

e most observations of feeding black swifts are on sections of the Flathead River between Glacier
National Park and the Forest, where the majority of nesting birds are known to occur;

e plan components contribute to high water quality and quantity in the plan area; and

o threats or stressors that can be influenced by management are low because the known nesting site
is generally difficult to access. A species-specific plan component would limit the risk of nest site
disturbance, and black swifts are not known to be sensitive to human disturbance while feeding.

Although the Forest does not have authority over all the stressors that may affect black swifts, the forest
plan includes plan components that would maintain, improve, and restore the ecological conditions of key
nesting and foraging habitats.

Cumulative effects

Waterfalls providing potential nesting habitat occur on NFS lands as well as Confederated Salish and
Kootenai Tribes lands and Glacier National Park lands adjacent to the Forest. There are no known
waterfalls suitable for nesting on State or private lands.
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A nonmotorized recreation trail has accessed the base of Holland Falls in the Swan Valley below the
known nest for decades. According to Anderson and Turnock, it is probable that the colony has been there
for some time and gone unnoticed by casual visitors (A. Anderson & Turnock, 2012). Despite the
existence of the trail, the black swift nesting colony has not abandoned this nesting site; therefore, black
swifts appear to be tolerant of existing use and the pattern of recreationists moving along the trail. The
rock at Holland Falls is fractured and not suitable for rock climbing (J. Dunham, Swan Lake Ranger
District Recreation Specialist, personal communication, 2016).

There are several potential nest sites and one known nest site on Confederated Salish and Kootenai Tribes
lands (adjacent to the Forest) in the Mission Mountains Tribal Wilderness. In Glacier National Park and
the Mission Mountains Tribal Wilderness, many waterfalls are difficult to access, so risks of disturbance
to nesting black swifts are very low. In a 2012 survey of previously known nesting sites in Montana, one
previously occupied site was believed to be unoccupied. One colony at Haystack Creek in Glacier
National Park is monitored frequently and has supported three active nests in the past. In 2013 only two
nests were active, and in 2014 only one nest was active (L. J. Bate, 2015). Whether this is due to natural
changes in waterflow or human disturbance is unknown. Continued monitoring is needed to determine
whether this change in active nesting is a long-term trend or whether it represents a normal level of
variation.

There is no information on the natural range of variation for black swift nesting habitat in Montana, so the
risk of consequences from changing future climate is uncertain. Droughts undoubtedly affect habitat on a
periodic basis, but nesting birds have persisted. In the future, the potential combination of less snowpack
and earlier spring snowmelt could cause lower late-summer flows. Changes in climate could cause some
waterfalls to dry up before black swift young have fledged from the nest. Data from four snow telemetry
(SNOTEL) sites on the Forest present a flat to slightly decreasing trend in the April 1 peak snowpack
from 1983-2012 (see USDA, 2014a, figure 14). The four sites show varying trends in total water year
precipitation, with the high-elevation site (Noisy Basin at 6,040 feet) exhibiting an upward trend whereas
the three sites at lower elevations (4,350 to 5,035 feet) appear flat to downward (see USDA, 2014a,
section 3.2.10 for more details). Past actions on the Forest have maintained Class 1 watershed condition
for all areas with waterfalls believed to be suitable for nesting, and this condition is likely to be
maintained in the future.

Harlequin duck

Affected environment

The breeding season range of the Pacific population of harlequin ducks occurs across most of Alaska and
British Columbia as well as portions of the Yukon, Washington, Oregon, Idaho, Colorado, and Montana.
Aguatic ecosystems, including fast-moving streams, provide key breeding habitat for harlequin ducks in
Montana (J. S. Marks et al., 2016). Montana is at the eastern edge of the range of the Pacific population,
which extends south to northwest Wyoming. Harlequin ducks are small sea ducks that spend most of the
year in near-shore sea environments but move inland to fast-moving streams to breed. They form lifelong
pair bonds on the coastal wintering grounds, and then the pairs migrate to the stream where the female
was born (W. K. Hansen, 2014a).

During the breeding season, harlequin ducks use clear, low-gradient, fast-moving mountain streams with
abundant aquatic insects. Females are known to lay eggs in a wide variety of microsites including cliffs,
under downed logs in burned areas, on instream logjams, or on streambanks with thick shrub and/or tree
cover (L. Bate, 2014a; Cassirer & Groves, 1994). Key habitat characteristics are high water quality, a
complex stream structure (including fast water to support aquatic prey, deep pools for escape, and rocks
or large downed logs for loafing), as well as dense vegetative or log cover on the shoreline to reduce
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disturbance and protect birds for from avian predators during incubation (L. Bate, 2015). Cover also
provides stream shading that promotes cool water temperatures and associated higher oxygen levels
important to the aquatic invertebrates that harlequins feed upon. On the west side of the Continental
Divide, calm backwaters along rivers or beaver ponds may be important for brood rearing (L. Bate, 2015;
Kuchel, 1977). Harlequin broods may move downstream from the fast-moving streams where they are
born to larger streams and rivers as the summer season progresses (Cassirer & Groves, 1994; Kuchel,
1977), and they are often easier to observe at this time. A strong stream selection factor in Montana
appears to be stream reaches with at least two loafing sites per 33 feet (Kuchel, 1977).

About 25 percent of known breeding harlequins in northwest Montana nest along a 10-mile reach of
McDonald Creek in Glacier National Park (Reichel & Genter, 1996), adjacent to the Forest. There is little
to no information about harlequins in Montana prior to the late 1980s, and the currently available
information is not sufficient to detect a population trend (C. Hammond, 2016). In 1996, Reichel estimated
that the statewide population of harlequin ducks in Montana ranged from 150-200 pairs. There has been
no subsequent population estimate, and the population trend in Montana is unknown. The Glacier
National Park population appears to be stable, but the population trend in other parts of Montana is
unknown. In some areas of the West, harlequin duck populations appear to be in decline (C. Hammond,
2016). In 2014, the Montana Natural Heritage Program and other cooperators carried out a systematic
survey of harlequin ducks on streams in Montana where they have been known to breed historically. This
effort detected a total of 31 broods with 126 chicks on 17 of the 49 streams that were surveyed (B.
Maxell, 2014).

On the Forest, harlequin duck brood monitoring data for nine streams with historical evidence of broods
suggests relative stability. From 1990-2017, nine streams have had verified broods in about 69 percent of
the survey years. Trail Creek and Spotted Bear River are the two streams that have been most consistently
monitored and have also consistently produced young. Other streams have not been monitored as
frequently, but about 78 percent of streams had verified brood production in at least 50 percent
(proportionally) of all years monitored. Only two streams have not had verified brood detections since
2010, but these are in remote wilderness areas and have been surveyed only once or twice since then,
which is not likely sufficient to conclude a loss of breeding areas. Across all nine streams and the 27-year
monitoring period, broods have been detected in 69 percent of survey years (W. K. Hansen, 2014b; Staab,
2017).

Historically, harlequin duck nesting was known to occur in five of the seven Forest geographic areas
(Reichel & Genter, 1996). Numerous broods have been consistently detected in Trail Creek in the North
Fork geographic area and in Spotted Bear River in the South Fork geographic area. Other geographic
areas have not been surveyed as consistently, but broods have also been observed in the Middle Fork and
Hungry Horse geographic areas. There are no records of harlequin ducks nesting in the Salish Mountains
or Swan Valley geographic areas, and these geographic areas are not believed to contain potential nesting
habitat. Nesting stream reaches are more reliably detected than the nest sites themselves. Nest sites are
often difficult to locate because of very dense trees, shrubs, and downed logs that occur near nest sites on
the Forest.

Like many other sea ducks, male harlequins depart the breeding grounds immediately after females begin
incubation, so females do not frequently renest in the event of a nest failure (Lisa J. Bate, 2013). Relative
to many other species of ducks, harlequins occur at very low population densities on their breeding
grounds and exhibit high breeding site fidelity, low reproductive rates, and delayed reproduction
(Wiggins, 2005), and thus they may be susceptible to local extirpations (NatureServe, 2015c). Bond and
others (2009) estimated survival probability for 144 adult female harlequin ducks at four breeding areas in
western North America. They found that survival was lowest during incubation, with the highest number
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of mortalities attributed to predation. Adult survival likely drives population dynamics. If a nesting pair is
lost, the habitat may not be occupied by another pair in that or subsequent seasons.

Because harlequins are on their nesting streams early in the season, nesting success may be affected by
changes in waterflow. In Glacier National Park, breeding pairs inhabit Upper McDonald Creek from late
April through mid-June, and females with broods are on the creek during July, August, and early
September. Late spring high waterflows in 2014 may have caused reduced detectability or failed
reproduction on some streams where breeding had been observed in the past (L. Bate, personal
communication, 2014) (L. Bate, 2014a, 2014b, 2015). In Montana, nesting has not been monitored long
enough or consistently enough in some areas to know whether climatic variation causes harlequins to
move or causes nest failure, and, if so, how many years of nest failure they may be able to tolerate before
a female will no longer return to a stream reach (W. K. Hansen, 2014b).

There are somewhat conflicting scientific findings regarding the effects of instream recreation and road-
related disturbance on harlequin ducks. Although harlequins are generally tolerant of people, they may be
sensitive to particular types of disturbance at certain times of year. Hansen’s analysis in Glacier National
Park (W. K. Hansen, 2014a) showed that harlequin ducks did not avoid high-quality habitats adjacent to
roads and other sites with high recreational use. But harlequin ducks have been observed avoiding boats
(e.g., rafts, packrafts, kayaks) in breeding stream reaches during incubation and the first four weeks after
hatching (Clarkson, 1992; Kuchel, 1977; Reichel & Genter, 1996).

In all monitored watershed subbasins on the Forest that have known harlequin duck nesting, the overall
watershed condition is high, indicating that habitat diversity and quality for harlequin ducks on the Forest
is high at the watershed scale. According to PIBO data monitoring, there is an improved trend in aquatic
habitat in reference and managed watersheds (C. N. Kendall, 2014). Habitat conditions such as large
wood, pool fines, percent pools, and residual pool depth have trended upwards since sampling began in
2001 (see section 3.2 for more details). Some stream reaches that appear to provide suitable habitat
characteristics in terms of stream characteristics and water quality are not known to be used by harlequin
ducks, but only two breeding streams have been consistently surveyed and harlequin ducks can be very
difficult to detect while on the nest.

Key stressors

Land management

Some activities can reduce the quantity or quality of nesting habitat by removing vegetation that provides
cover for nesting or avoiding predation. Activities that produce sediment can affect the aquatic organisms
that harlequins feed upon. Activities on all lands where harlequin ducks nest may affect instream and
streamside conditions on breeding stream reaches and may risk disturbance or displacement of harlequin
ducks.

Recreation

Recreational floating, boating, and fishing may disturb or displace nesting harlequin ducks in their nesting
stream reaches on all lands, but anecdotal observations suggest broods may be more tolerant of people
once they move to larger rivers. They often remain on loafing rocks as floaters drift by but dive
underwater if approached. The Forest Service does not have authority over some types of stream-related
recreation.

Changing climate

The effects of changing climate on water flows could have a negative impact harlequin duck habitat.
Changing water levels could make nesting and foraging habitat unsuitable at key times when they
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historically would have been suitable. There is no information on the natural range of variation for
harlequin duck nesting habitat.

Forest insects and disease are expected to increase with climate change and may be beneficial by creating
downed woody material, which provides nesting cover and instream nesting or loafing sites. However,
large, stand-replacing fires (also expected to increase with the changing climate) may be detrimental by
causing temporary increases in runoff or by temporarily removing dense shrub and tree cover along
stream banks (see section 3.2.10 for more details).

Competition and predation

Numerous theories have been proposed as to why Upper McDonald Creek has such a high density of
nesting harlequin ducks. One is that natural fish barriers low in the watershed limit fish density and fish
size. Some species of fish may prey on harlequin ducks or compete with them for food resources. Strong
correlations have been shown between harlequin duck density and fishless stream reaches (W. K. Hansen,
2014a). During incubation, females and their eggs are highly susceptible to predation by avian predators
as well as marten, mink, red squirrel, and wolf (W. K. Hansen, 2014a). Predation by species such as bald
eagles may also affect harlequins on their wintering grounds.

Hunting

Harlequin ducks are classified as waterfowl in Montana and can be legally hunted. However, most
harlequins have left Montana by the time the waterfowl hunting season in Montana begins (C. Hammond
personal communication, 2014). Hunting may occur in wintering areas.

Other causes of mortality on Pacific Ocean wintering grounds

Oil spills and other toxic pollutants on the ocean wintering grounds of harlequin ducks can kill large
numbers of harlequins (Reichel & Genter, 1996). Immediate bird mortality from the Exxon Valdez oil spill
was high; more than 1,000 harlequin ducks were estimated to have died as a direct result of the spill
(Esler et al., 2002). It took the harlequin population about 25 years to recover from the Exxon Valdez oil
spill (C. Hammond, 2016).

Habitat Inundation

Construction of dams can flood the fast-moving streams used by harlequin ducks during the breeding
season.

Key indicators for analysis

Cassirer and others (1996) prepared a conservation assessment and strategy that addresses the status and
conservation of harlequin ducks in the Rocky Mountains of Idaho, Montana, and Wyoming based on
inventory, monitoring, and research data collected in the Rocky Mountains. Wiggins prepared a
conservation assessment for the Rocky Mountain region in Colorado (Wiggins, 2005). These authors
emphasize measures to sustain harlequin duck populations and an adaptive approach for maintaining
riparian and instream harlequin duck habitat. Guidelines include maintaining streamside vegetation for
nesting cover, maintaining instream flows and water quality, and reducing or not increasing human
disturbance. The authors also identify areas where additional information is needed regarding basic
ecology and management for harlequin duck conservation.

The following species-specific indicator applies to harlequin ducks:

e Provide key ecosystem characteristics of potential nesting stream reaches and reduce the risk of
human disturbance of harlequin ducks on known nesting stream reaches
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In addition, refer to effects of alternatives described in section 3.7.4, subsection “Aquatic, wetland, and
riparian habitat” and sections 3.2.3 through 3.2.13, which address instream flows and water quality.

Environmental consequences

Effects common to all alternatives

All alternatives have plan components to maintain or restore high water quality, which would provide for
the aquatic insects harlequin ducks feed upon.

Alternative A

The 1986 forest plan does not specifically address human disturbance on harlequin duck nesting stream
reaches.

Alternatives B modified, C, and D

Species-specific desired condition FW-DC-WL DIV-01 supports ecological conditions that provide
nesting sites for harlequin ducks, aquatic insects for feeding, and low levels of human disturbance during
key time periods. Forestwide standards FW-STD-RMZ-01 and 06 protect harlequin duck nest sites
because they are generally within the inner riparian management zone of permanently flowing streams,
where cover would be protected.

Harlequin ducks may be disturbed by activities such as road building, trail use, camping, fishing, boating,
timber harvest, prescribed burning, or thinning near their nest sites. The action alternatives have plan
components to reduce the risk of human disturbance on nesting stream reaches during key time periods.
Guideline FW-GDL-WL-05 specifies that new projects or authorizations for activities known to disturb
harlequin ducks should not occur along active nesting stream reaches from April 15 to August 15 unless
project design features mitigate new disturbance to nesting harlequin ducks. The type of design features
and distance would vary depending upon site-specific characteristics and nature of the activity and so
would be assessed at the project level. Plan components for the Forest are consistent with the
recommendations of Wiggins (2005) and Cassirer and others (1996), as applicable to NFS lands.

Cumulative effects

In the past, the construction of Hungry Horse Dam may have affected harlequin ducks on the Forest by
flooding nesting stream reaches, but the magnitude of this effect is unknown. Existing designation of
rivers as wild and scenic or future designation of eligible rivers into the National Wild and Scenic River
System would prevent impoundments in the future, benefiting harlequin ducks. Natural stream barriers
may help reduce competition between harlequin ducks and some fish species, but this is still speculative.

Under all action alternatives, several streams, including the two known nesting streams with the most
abundant, consistent production of harlequin ducks, are listed as eligible wild and scenic rivers (see
appendix 5). Wild and scenic river designation into the National Wild and Scenic River System could
indirectly increase the level of human disturbance on harlequin nesting stream reaches by making these
streams more widely known, increasing the risk of disturbance and lowering nesting success (especially if
the stream reaches are near boaters or floaters). However, this designation could be beneficial to harlequin
ducks by protecting the stream’s outstandingly remarkable values, including the habitat characteristics
that are associated with harlequin duck nesting habitat. The harlequin duck would be protected under
forest plan components regardless of the stream’s wild and scenic river eligibility (Forest Service
Handbook 1909.12 chap. 80 secs. 83.1 and 84.3).

Streams with the potential to provide harlequin duck nesting occur in adjacent national forests and Glacier
National Park, where management supports their habitat. Recreation is likely to increase in the future on
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all land ownerships due to human population growth. Some studies indicate that harlequin ducks may be
sensitive to some types of human disturbance until after the first four weeks after hatching. Rafting and
kayaking have been banned on Upper McDonald Creek in Glacier National Park since the early 1990s.
Montana Fish, Wildlife and Parks has closed fishing in Trail Creek (a consistent nesting stream), Whale
Creek, Red Meadow Creek, Coal Creek, and Big Creek, which may indirectly reduce disturbance on
potential and known nesting stream reaches. The larger rivers on the Forest where harlequins are known
to rear their broods (e.g., the North and South Forks of the Flathead River) are wild and scenic rivers
where outstandingly remarkable values must be maintained (USDA, 2013b). River outfitter and guide
service days on the larger rivers are limited by permits subject to an environmental analysis that includes
effects on wildlife.

Maintaining dense cover on nesting stream reaches helps to reduce the risk of human disturbance and
predation. Stand-replacing wildfires may temporarily reduce cover on all land ownerships, but cover may
increase in 10-20 years following fire as shrubs regrow and standing trees become downed wood.

In Glacier National Park, adjacent to the Forest, there is natural variability in amount and timing of stream
flows, and harlequin duck nesting success is also known to be variable. Future changes in climate may
magnify this effect on all lands. There has likely always been stream flow variability, but the intensity and
timing of future climate effects on harlequin ducks are uncertain. Hansen (2014a) speculated that climate
changes will likely enhance the prevalence of severe streamflow factors that limit harlequin reproductive
success. Peak runoff is expected to occur earlier in the spring, potentially reducing the foraging efficiency
of females preparing to lay eggs and delaying egg laying until nest sites become available. In addition, the
timing of spikes in streamflow may cause flooding of established nests. The potential combination of
earlier spring snowmelt, less snowpack (at least at lower elevations), and lower late-summer flows
associated with more frequent or extreme summer drought could reduce water quality and quantity in the
late nesting season. This could also affect harlequins because backwaters important for brood rearing may
be dried up by August, although known brood-rearing streams on the Forest are on the larger rivers (e.g.,
the North and South Forks of the Flathead River), where this effect is less likely. Climate changes could
also have negative effects on the aquatic insects that harlequin ducks feed upon since these insects require
cold water with high levels of oxygen (W. K. Hansen, 2014a). Multiple agencies monitor stream
conditions and harlequin ducks, contributing to the Forest’s ability to manage adaptively.

The effects of hunting and environmental contamination on the Pacific Coast waters where harlequin
ducks winter are uncertain, but this is being studied.

Northern bog lemming
Affected environment

Northern bog lemming population, life history, habitat, and distribution

The northern bog lemming is known to occur in much of Canada, Alaska, and northwest Montana, with a
Montana range that extends east to the Rocky Mountain Front and south through the Lost Trail Pass to the
Continental Divide (Reichel & Corn, 1997). The total number of known bog lemming sites in Montana
was listed as 18 in 1997 (Reichel & Corn, 1997). There are currently 22 locations where northern bog
lemmings have been documented (Kuennen, 2013f; Turnock & Anderson, 2012). The majority of sites are
in Glacier National Park, with additional sites on six national forests in northwest Montana (including two
national forests adjacent to the Flathead National Forest). Northern bog lemmings are a mouse-sized
small mammal with a high reproductive rate. The population, distribution, and trend of bog lemmings is
unknown because they are very difficult to detect, even with a trapping effort, and many potential sites
have not had a trapping effort (Turnock & Anderson, 2012).
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Bog lemmings are found in diverse wetland and riparian habitats, but large mats of sphagnum moss
(associated with peatlands) have been found to be the best indicator that northern bog lemmings are
present (Reichel & Beckstrom, 1994), and these are the most likely sites to find new populations (Reichel
& Corn, 1997). Known bog lemming habitat patches across Montana range from 1-340 acres in size and
from 3,340 feet in elevation at McDonald Creek in Glacier National Park to 6,520 feet at Maybee
Meadows on the Beaverhead-Deerlodge National Forest. In low-gradient landscapes, beavers may
increase potential bog lemming habitat by creating ponds that go through succession to become
dominated by sedges and peat (Chadde et al., 1998).

Although key characteristics of habitat for bog lemmings in Montana are associated with bogs, peatlands,
and a subset of peatlands known as fens, they have been detected in at least nine other habitat types,
including riparian habitats with Engelmann spruce, subalpine fir, birch, willow, sedge (Carex spp.), spike
rush (Eleocharis spp.), or combinations of the above. Wetlands that may contain peat total about 700
acres in about 290 different sites on the Forest, ranging in size from < 1 to 84 acres. They occur in all
geographic areas, with the highest number of acres in the South Fork geographic area (including
wilderness) and the lowest number of acres in the Middle Fork geographic area. Very few of the peatlands
have ever had bog lemming surveys. There are numerous other riparian habitats with spruce, subalpine fir,
birch, willow, sedge (Carex spp.), spike rush (Eleocharis spp.), or combinations of the above on the
Forest that have never had bog lemming surveys (Reichel & Corn, 1997; Turnock & Anderson, 2012).
Bog lemmings have been confirmed by trapping at two sites on the Forest, one in the Bowen Creek area
of the Salish Mountains geographic area and one in the Lindbergh Lake area of the Swan Valley
geographic area. Northern bog lemming observations have also been reported at the Sanko Creek Fen in
the Salish Mountains geographic area and in the Meadow Creek Fen in the Swan Valley geographic area,
but these observations have not been confirmed. New, non-invasive sampling techniques such as eDNA
are being tested that may make it easier to detect bog lemmings in the future.

Key stressors

Land management

Activities that can affect fens and peatlands on all lands include nearby activities that change peatland
hydrology (such as clearcutting, cattle grazing, or road building). Clearcutting and stand-replacing
wildfire in areas next to peatlands may increase populations of species that compete with northern bog
lemmings, at least temporarily (MNHP-MTFWP, 2015a).

Changing climate

The effects of changing climate on peatlands are unknown, but climate has varied widely over the past
1,000 years during which current peatlands were forming. Peatlands have a high water-holding capacity,
which helps their resilience in periods of drought (Chadde et al., 1998).

Modification of wetlands, including peatland mining, dredging, or filling

Peatlands are classified as wetlands, so on all lands these activities require permits under the authority of
other agencies (e.g., U.S. Army Corps of Engineers, U.S. Environmental Protection Agency, Montana
Department of Fish, Wildlife and Parks).

Key indicators for analysis
The following species-specific indicator applies to northern bog lemmings:

e Support key ecosystem characteristics of peatlands
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In addition refer to the effects of alternatives described in section 3.7.4., subsection “Aquatic, wetland,
and riparian habitats.”

Environmental consequences

Effects common to all alternatives

Key ecosystem characteristics described in the “Affected environment” section would be provided for by
plan components for watersheds, peatlands and fens, and riparian areas (see also subsection “Aquatic,
wetland, and riparian habitats,” sections 3.2.3 through 3.2.13, section 3.2.10 and section 3.5). Under all
alternatives, vegetation management and road access requirements would help to reduce the risks to
northern bog lemming habitat that could occur due to changes in the hydrology of peatlands and other
wetlands.

Alternative A

Under alternative A, riparian habitat conservation areas are defined as areas where riparian-dependent
resources receive primary emphasis (see figure 1-08). Riparian habitat conservation areas for wetlands
less than 1 acre have an interim riparian habitat conservation area width that is generally 100 feet slope
distance and, if not in a priority watershed, the width is generally 50 feet. For wetlands greater than 1
acre, the riparian habitat conservation area width is generally 150feet. The 1986 forest plan has standards
and guidelines that promote northern bog lemming habitat in riparian habitat conservation areas. Although
livestock grazing may affect peatlands in some areas, it is not widespread across the Forest; localized
impacts to potential bog lemming habitat may occur unless peatland areas are fenced, as would be
specified in a site-specific allotment management plan.

Alternatives B modified, C, and D

Desired conditions, standards, guidelines, and suitability related to northern bog lemming habitat do not
differ between alternatives B modified, C, and D; therefore, the effects would be the same. Forestwide
standard FW-STD-RMZ-01 would establish riparian management zones (see figure-1-07). Under the
action alternatives (B modified, C, and D), riparian management zone widths would be greater around
peatlands, fens, and bogs than under alternative A. Standard FW-STD-RMZ-01 would increase the
riparian management zone width to 300 feet slope distance (with qualifiers) for all sizes of howellia ponds
and fens or peatlands, with standards and guidelines that apply to the entire area. This increased distance
for fens and peatlands, the primary habitat of bog lemmings, is beneficial for this species. In addition to
consequences discussed in section 3.7.4., subsection *“Aquatic, wetland, and riparian habitats,” desired
condition FW-DC-WL DIV-01 addresses bog lemming habitat and its connectivity. Plan components for
riparian management zones and bog lemmings incorporate conservation recommendations in the
statewide action plan published by MFWP (MFWP, 2015b).

Compared to the no-action alternative, the action alternatives designate eight more peatlands and fens as
management area 3b (see figures 1-01 through 1-04), where peatland protections would be even more
extensive. MA3b-Special area-SUIT-01 and 02 state that special areas are not suitable for timber
production or commercial use of non-timber forest products. Vegetation management activities (such as
prescribed fire) may be allowed if specifically designed to maintain the values and desired conditions
associated with the special area. MA3b-Special area-SUIT-03 states that special areas are not suitable for
construction of new wheeled motorized trails and areas or associated structures. Existing trails that access
these areas are suitable (see also section 3.5).
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Cumulative effects

In the past, peatland hydrology may have been affected on all lands by cattle grazing, adjacent road
building, dredging, filling, timber harvest, or fire suppression, but regulations for wetlands (e.g., by U.S.
Army Corps of Engineers, U.S. Environmental Protection Agency, Montana Department of Fish, Wildlife
and Parks, Montana Department of Natural Resources and Conservation) now protect wetlands on all
lands.

How the natural range of variation in the past has affected peatlands and fens is unknown. Fire
suppression may increase cover, but it can also increase the risk of high-severity fires near peatland
habitat, especially if summers become hotter and drier in the future. Small peatlands may occur in
naturally small and isolated patches, making them vulnerable to extended periods without water due to
changes in groundwater. Larger peatlands with deeper water are not as vulnerable. Peat accumulates very
slowly, typically increasing at a rate of 8-11 inches over a period of 1,000 years. Constant high water
levels lead to accumulation of organic matter, which is usually greater than 15 inches deep. As
summarized by Gage and Cooper (2013),

Stable hydrologic regimes are necessary for peat accumulation, and a water table decline will,
over time, result in peat oxidization. Because fens vary widely in geomorphic setting and
hydrologic functioning, and few long-term hydrologic data are available for different fen types, it
is difficult to generalize about the likely response of fens to past climatic fluctuations. The HRV
[historical range of variation] for key climatic factors important to fen hydrologic regimes and
carbon accumulation dynamics such as the amount and seasonality of precipitation, timing of
spring snowmelt, and temperature is broad and includes extended periods of both wet and cool
conditions and extended dry periods. (p. 159)

Existing peatlands are believed to have been formed over a period of about 1,000 years, with extended
dry periods and other climatic fluctuations in the past, and they have persisted. It is likely that they will
persist in the future.

Common loon

Affected environment

The breeding range of the common loon is distributed across most of Canada and Alaska. Northwest
Montana is at the southern edge of the common loon breeding range, and the Montana population
migrates primarily to the West Coast for winter. Common loons are vulnerable to predation and to
chemical contamination of their coastal wintering habitat (e.qg., oil spills, lead or mercury contamination)
(Evers, 2014).

Northwest Montana has a 10-year average summer count of 230 individuals at most, including about 60-
70 territorial pairs, 50-60 non-breeding “single” adults, and about 35-55 chicks. The number of territorial
pairs in Montana has increased by 44 percent from 2006-2014, and chick production has also increased
(Byrd, Kneeland, Persico, & Evers, 2015). Hammond and others suggest that Montana’s population may
be stable (C. A. M. Hammond, Mitchell, & Bissell, 2012; MT-CLWG, 2013).

Three of Montana’s four areas of highest loon-breeding densities are within the Forest analysis area (this
also includes other land ownerships). On the Forest, there are about 25 known breeding pairs on nesting
lakes distributed across the Hungry Horse, Middle Fork, North Fork, Salish Mountains, and Swan Valley
geographic areas (Kuennen, 2013i; Kuennen, 2013a). About half of the lakes with breeding pairs have
shoreline on NFS lands. In addition to the approximately 50 lakes with known or potential nesting habitat,
many more lakes are used by loons for feeding within the Forest.
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Availability of nesting lakes in a complex with additional feeding habitat is a key ecosystem
characteristic. Common loons nest and feed on lakes of suitable size and elevation. In northwest Montana,
the highest common loon nest success was observed on lakes greater than 13 but less than 60 acres in size
(C. A. M. Hammond, 2009). In northwest Montana, lakes less than 5,000 feet in elevation generally have
a long enough ice-free season to accommodate loon nesting (C. A. M. Hammond, 2009). Not only are
lake-scale habitat factors important to loon management, but landscape-scale factors are important as
well, especially complexes of lakes that provide for feeding near nesting lakes. Hammond and others
(2012) expressed a need to protect occupied territories and prioritize conservation efforts for lake
complexes that have high numbers of territorial pairs. These territories are likely to remain occupied over
time and to provide the population growth necessary for the occupancy of surrounding unoccupied
habitat.

Nest success may decrease when loons are exposed to disturbance, based on work by Kelly in 1992 and
Vermeer in 1973 (C. A. M. Hammond et al., 2012), but some loons appear to tolerate disturbance,
according to a 1982 report by Titus and VanDruff (C. A. M. Hammond et al., 2012). In 1981, Christenson
reported that because loons may spend more time off their shoreline nests if disturbed, their eggs are more
vulnerable to predators (C. A. M. Hammond et al., 2012). In addition, Vermeer reported in 1973 that
recruitment may decline over time as loons are less likely to return to territories experiencing excessive
disturbance and therefore must either compete for territories occupied by other pairs or establish new ones
on unoccupied lakes (C. A. M. Hammond et al., 2012).

High lead and/or mercury levels in feeding lakes or lake sediments can negatively affect loons (Savoy,
2004). Chemicals used to kill undesirable fish species may indirectly affect loons by reducing food
availability, at least in the short term. Chemicals in State waterbodies are monitored by agencies other
than the Forest Service.

Key stressors

Land management

On all lands, stressors include disturbance near lake shorelines with loon nesting resulting from
recreational use, disturbance from vegetation management or road construction, or loss of protective
vegetation (at the nest site or between sources of shoreline disturbance and nursery areas).

Water-based recreation on nesting lakes

People approaching too close to loon nests in boats, in float tubes, or on paddleboards can flush nesting
loons from the nest for prolonged periods of time, leading to loss of eggs due to cooling or predation.
Boat wakes can flood and flush eggs from nests. The Forest Service does not have authority over
recreational use on lakes or on other land ownerships. The State regulates recreational activities such as
fishing, boating, and wake limits on recreational lakes.

Changing climate and weather

Evers (2014) hypothesized that potential climate changes can affect loons by (1) changes in air and water
temperature that can affect the production, abundance, and distribution of aquatic organisms that provide
food for the common loon, either directly or indirectly; (2) prolonged drought that could alter the depth of
water, flow of water, and water-borne nutrients in a lake; and (3) changes in water chemistry. The
historical range of variation for these factors is unknown, but common loons nest on large lakes, which
tend to be relatively stable in changing climatic conditions.
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Key indicator for analysis
The following species-specific indicator applies to common loons:

e Key ecosystem characteristics of loon territorial nesting lakes, including minimizing the risk of
human disturbance to nesting loons

In addition, refer to effects of alternatives described in section 3.7.4., subsection “Aquatic, wetland and
riparian habitats” and sections 3.2.3 through 3.2.13.

Environmental consequences

Effects common to all alternatives

Plan components would support key ecosystem characteristics described in the “Affected environment”
section. Hammond et al. (2012) stated that Montana’s loon population was in a state of equilibrium and
that management for stable or growing loon populations could be achieved using long-term monitoring
and protection of loons on occupied territorial nesting lakes and nearby feeding lakes. The Forest has
been helping to protect nesting loons for decades and would continue to do so under the plan direction for
all alternatives.

Alternative A

Riparian habitat conservation area management direction provides for most key ecosystem characteristics
for common loons because it provides protection for riparian habitat areas within 150 feet of lakes where
loons nest and feed. However, riparian habitat conservation area direction does not address human
disturbance at loon nesting lakes.

Alternatives B modified, C, and D

Key ecosystem characteristics described in the “Affected environment” section would be supported by the
implementation of the coarse-filter plan components for watersheds and riparian management zones
included in all action alternatives that would reduce the risk of cover loss and manage road access near
nesting lakes, described in section 3.2.10. In addition, species-specific plan components included in all
action alternatives would reduce the risk of human disturbance to nesting loons. Desired conditions FW-
DC-WL DIV-01 and 02 and guideline FW-GDL-WL DIV-05 would reduce the disturbance of loons at
code A territorial nesting lakes (those with current or recent nesting) (C. A. M. Hammond, 2009,
appendix A or subsequent MFWP updates). Objective FW-OBJ-WL DIV-01 specifies that the Forest
Service would install structures such as floating signs or nesting platforms to promote successful common
loon reproduction on three to ten lakes annually, as needed.

Cumulative effects

Past disturbance is thought to have depressed loon populations. Common loon populations on the Forest
and adjacent lands managed by other landowners have rebounded from the lows of the 1980s due to more
than three decades of coordinated effort by multiple agencies, private organizations, and private
landowners. These efforts have included educating recreationists about the sensitivity of loons to
disturbance while loons are nesting and raising young chicks, the negative effects of contaminants such as
lead, and the importance of maintaining diverse, abundant populations of fish in nesting lakes. Efforts
have also included placing floating signs around active nests and/or placing floating nesting platforms on
lakes with high levels of water fluctuation or strong boat wakes. In the future, given expected increases in
the number of recreational users and the development of private shorelines, these efforts are anticipated to
continue. Campgrounds and boat ramps that facilitate access to lakes can indirectly contribute to human
disturbance of nesting loons on some lakes. Grizzly bear standard FW-STD-REC-01 limits increases in
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the number and capacity of developed recreation sites in the recovery zone/primary conservation area,
which could also reduce the risk of disturbance of nesting loons on some lakes in the future.

Habitats preferred by the common loon in northwest Montana are also expected to continue to change as a
result of human land uses on all lands, particularly in the developed valley bottoms where many nesting
lakes are located. Private land development on shorelines and increasing recreational use on some lakes
may limit nesting habitat or increase disturbance. Lakes tend to be popular recreation destinations, so on
lakes with mixed ownerships, disturbance to nesting loons by people who approach too close is likely.
Some lakes that have nesting loons are adjacent to private lands, and most disturbances are likely to come
from private lands and residences. Continued coordination and mitigation of these effects will be
necessary.

The effects of environmental contaminants (e.g., mercury) on loons associated with the Pacific Coast
environment where loons winter is being monitored (Byrd et al., 2015).

Some climate change predictions include more frequent storms and greater fluctuations in water levels
(see the climate discussion in USDA, 2014a). Because loons have difficulty walking on land, their nests
are often very close to lake or island shorelines. Increasing water levels, more frequent storms, or more
wave action may destroy nests during the time period when adults are incubating. Some, but not all, loons
may renest. Because the probability of these risks actually occurring is based upon a variety of factors
(e.g., lake-basin configuration), the level of risk is not currently known, but loon nesting success is
monitored by multiple partners, which will help support adaptive management.

Beaver

Affected environment

Beavers are distributed across most of North America and are year-round residents across Montana.
Beavers are considered to be ecological engineers that create habitat for many other species, so they play
an important role in helping to sustain biodiversity. Beavers use much of the woody vegetation they cut in
building dams and lodges. Beavers eat a variety of shrubs and hardwood trees, including willows,
mountain alder, aspen, and cottonwood, which they cache near shore for winter food. They also eat
herbaceous vegetation during summer.

The number of beaver dams on NFS lands is unknown, but they are widespread across the Flathead Valley
(Newlon & Burns, 2010). Beaver prefer to build dams on small- to medium-sized, low-gradient streams
(< 6 percent slope) that flow through unconfined valleys and generally populate the lowest-gradient
(slope < 1-2 percent) sites first (Pollock, Lewallen, Woodruff, Jordan, & Castro, 2015). Beaver also build
dams on lakes, wetlands, culverts, or just about any place where additional water can be retained. They
generally avoid constrained valleys with high-gradient streams but will colonize this less-preferred habitat
if their population densities are high. Water impoundments built by beavers elevate the water table and
expand the saturated surface area of riparian zones; they can also convert upland plant communities into
wetland plant communities or expand the area of wetlands. Beaver ponds can also trap sediment and
increase productivity of streams by increasing the availability of organic nutrients (Pollock et al., 2015)
and by allowing sunlight to reach more water surface for photosynthesis. Because beaver impoundments
can slow the flow of a stream, they hold the water within the stream reach for longer periods and can
increase base flows as well as warming the temperature. Warmer temperatures are beneficial to some
species but detrimental to others.
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Key stressors

Human activities

Beaver dams have been removed when they create conflicts with human infrastructure or cold-water fish
species, but this tends to be a short-term solution as new beavers will often reoccupy a site within one or
two years. Alternative methods can be used to reduce the impacts of dams without removing them
(Pollock et al., 2015). When beavers threaten infrastructure on private lands, they are often trapped and
removed. Montana Fish, Wildlife and Parks regulates trapping.

Changing climate

A changing climate is not believed to be a substantial stressor for beavers in northwest Montana; instead,
beavers may increase habitat resilience to changes in climate.

Key indicator for analysis

The Forest can provide habitat for beavers by providing for biodiversity, which includes the deciduous
trees and shrubs they feed upon and use for dam building. The following species-specific indicator applies
to beavers:

e Habitat to facilitate construction of and reduce the risk of loss of beaver dams

In addition, refer to the effects of alternatives described under section 3.2 and section 3.7.4., subsection
“Aquatic, wetland and riparian habitats” and “Hardwood tree habitats.”

Environmental consequences

Effects common to all alternatives

Under all alternatives, plan components for riparian habitat conservation areas or riparian management
zones would support key ecosystem characteristics for beavers and the wetland habitats they create for
many other animal and plant species.

Alternative A
Alternative A does not have plan components that support the presence of beaver dams.

Alternatives B modified, C, and D

Plan components for aquatic, wetland, and riparian ecosystems and key ecosystem characteristics would
improve habitat diversity for beavers and for the other species associated with the wetlands created by
beaver dams. In addition, species-specific desired condition FW-DC-WTR-14 would promote the
ecological role of beaver. When managing beaver dams that are threatening infrastructure or impairing
bull trout spawning, guideline FW-GDL-WTR-04 limits activities to those preferred techniques that
sustain beavers.

Cumulative effects

Private landowners are likely to continue to remove beaver dams and/or trap beavers if they flood roads
or property. Beaver pelt prices determine their popularity for recreational trapping, and MFWP regulates
trapping to sustain beaver populations. Glacier National Park, encompassing about a million acres
adjacent to the Forest, is closed to trapping. Beavers play a role in creating wetlands in Glacier National
Park and the Flathead Indian Reservation adjacent to the Forest.
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Maintaining beaver across the landscape may help the resilience of aquatic ecosystems in the face of
anticipated future climates, benefiting many other aquatic, wetland, and riparian wildlife species in the
future. Water storage from beaver impoundments may support the sustainability of wetlands and riparian
habitats by capturing runoff for slow release downstream. As water storage in the form of glaciers and
snow decreases, surface and groundwater storage behind beaver dams may provide a buffer for base flows
(Beechie et al., 2013).

Larger and higher-severity wildfires associated with changing climate may initially reduce availability of
food and dam-building materials for beavers, impairing their ability to survive the first few winters after
fire. Within a few years, shrubs and deciduous trees would regenerate in burned areas and increase forage
and building materials for dams.

Boreal (western) toad

Affected environment

The range of the boreal toad extends from Alaska south to Mexico, across the western United States and
across western Montana. Maxell (2000) conducted a systematic survey of standing waterbodies in 40
randomly chosen 6th hydrological unit code watersheds across western Montana. Boreal toads were found
in 27 percent of the watersheds (Kuennen, 2013a), with breeding documented in 21 percent. At sites
where toads were observed, only small numbers of adults and relatively small numbers of eggs or larvae
were observed. In Glacier National Park, adjacent to the Forest, surveys conducted in 1999-2000 detected
breeding boreal toads in 5 percent of the watersheds surveyed. Maxell’s conclusion was that toads were
recovering since a decline in the 1980s or were continuing to decline because populations were small,
isolated, and/or subject to one or more factors impacting populations separately or synergistically, as had
been known to occur in Colorado, Utah, Wyoming, and New Mexico (B. A. Maxell, 2000). However, a
subsequent study of boreal toads in Glacier National Park found that they dramatically increased in
numbers after fires in 2001 and 2003.

Similarly, there were extensive wildfires in the North Fork, South Fork, Swan Valley, and Hungry Horse
geographic areas of the Forest in 2003. Extensive monitoring has occurred on the Forest during 15 years
of annual citizen-science Herpetology Days surveys. Across the Flathead National Forest, juvenile or
adult boreal toads have been observed in 35 of the National Hydrologic Dataset subwatersheds. In the last
10 years or so, the Montana Natural Heritage Program database has 62 records of this species on the
Forest, including an estimated 58,000 juveniles and immature toads from about 27 sites. Boreal toads may
be in decline in the more arid grazing lands east of the Continental Divide and their breeding ponds on the
Forest (as well as their populations) may fluctuate, but 15 years of monitoring on the Forest does not
provide evidence of a decline.

Boreal toads are prolific breeders and are highly mobile. They breed in a wide variety of aquatic habitats,
ranging from low-elevation beaver ponds, reservoirs, streams, marshes, lakeshores, potholes, wet
meadows, ditches and marshes to high-elevation ponds, fens, and tarns at or near treeline. They exhibit a
preference for shallow, warm areas with mud or silt bottoms (B. A. Maxell, 2000). Breeding sites used by
toads can experience a high level of fluctuation in water levels from year to year due to drought and
natural variation in groundwater and runoff levels, as well as through changes in water yield and water
temperature caused by tree harvest and wildfires. Small breeding ponds created by seeps may dry out in
some years before metamorphosis occurs, killing tadpoles and rendering reproduction entirely
unsuccessful at that site for the year (B. A. Maxell, 2000). After breeding, adult toads disperse into
surrounding terrestrial habitats. Toads can remain away from surface water for relatively long periods of
time. Although they inhabit a variety of both wet and dry upland habitats, adult boreal toads are largely
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terrestrial and may move more than a mile away from water after the breeding season is finished (MNHP-
MTFWP, 2015e).

Juveniles are often present in wetlands adjacent to breeding sites and may overwinter along the borders of
sites where they were born (Nussbaum, Brodie, & Storm, 1983). Adult and juvenile western toads dig
burrows in loose soil, use the burrows of small mammals, or occupy shallow shelters under logs or rocks.
At least some toads overwinter in terrestrial burrows or cavities where conditions prevent freezing
(MNHP-MTFWP, 2015e).

On the Forest, boreal toad habitat was modeled based upon riparian landtypes. On NFS lands of the
Forest, there are at least 23,000 acres of modeled boreal toad breeding habitat, not including lands in the
Bob Marshall and Great Bear Wilderness Areas (USDA, 2014a, 2017a). Although small wetlands and
small waterbodies on the Flathead may go through large fluctuations in water levels from year to year,
monitoring has shown that they appear to reoccupy sites during years when water levels become suitable.
Boreal toads are distributed across abundant aquatic, wetland, and riparian habitats in all Forest
geographic areas and do not appear to be experiencing low numbers, isolated populations, or declines
observed in some other areas. Based upon findings by Guscio et al. (2008) in areas adjacent to the Forest,
increases in wildfires on the Forest in recent decades have improved habitat for boreal (western) toads.

According to Guscio (2008), toads that bred in the Robert burn in the spring of 2003 were found
exclusively in burned habitats during the summer months, and toads used high-severity burn areas much
more than expected. Severely burned areas were more open, but toads could use burned areas without
great risk of increased water loss as long as they had cover provided by downed logs, etc. They also found
that boreal toads shifted their use away from severely burned habitats to moderately burned areas later in
the summer because partially burned areas had more groundcover and canopy cover and likely retained
more soil moisture (Guscio et al., 2008). In an Oregon study, Bull found that boreal toads used sites with
tree harvest or prescribed burn activities in proportion to their availability and were not avoided by boreal
toads (Bull, 2006). Areas with no trees, or with tree seedlings, were used more than expected based on
availability, whereas older stands were used less. Timber harvest and wildfire can affect boreal toads by
changing vegetative cover, which can indirectly affect the water level and temperature in breeding sites.
Since boreal toads prefer warm water, this is generally not a negative factor for the cold waters of the
Forest.

Boreal toads may congregate around roads in the late evening and early morning.(B. A. Maxell, 2000).
They may be run over by motor vehicles when they move from breeding habitats to non-breeding
habitats, especially on highways and other high-speed roads that are traveled at night.

Cattle grazing may be a stressor for boreal toads, but this is a very minor factor on the Forest because it is
predominantly a forested environment, whereas habitat east of the Continental Divide in Montana is
predominantly a grassland environment. Since 1986, more than half of the cattle allotments on the Forest
have been vacated and closed. As of 2014, the Flathead National Forest had nine active grazing allotments
in two geographic areas: Swan Valley and Salish Mountains (see section 3.24 for more details).

Certain chemicals in the water or sprayed within about 330 feet of waterbodies can be lethal to toads
during certain stages of the toad life cycle (B. A. Maxell, 2000). The Forest has mapped aerial retardant
avoidance areas and also limits the use of herbicides and pesticides within about 330 feet of waterbodies
unless their use is necessary to control invasive species.

Die-offs of boreal toads in the southern Rockies have been associated with chytrid fungus
(Batrachochytrium dendrobatidis) infections (Garner et al., 2006). Limb deformities in toads have been
linked directly to trematode infections by Ribeiroia ondatrae (Johnson et al., 2002). Chytrid fungus is
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present in a variety of amphibians in Montana, and deformities in toads have been observed in some areas
(B. A. Maxell, Hokit, Miller, & Werner, 2004).

Key stressors

Invasive species

Chytrid fungus is not known to be present on the Forest, nor have any deformities been observed. The
invasion of breeding sites by non-native bullfrogs, which feed on boreal toad eggs and tadpoles, has
occurred at one location in the Salish Mountains geographic area (MNHP, 2013b). On all lands, invasion
of small, shallow breeding ponds by Reed canary grass (Phalaris arundinacea) can cause breeding ponds
to dry out, and this has occurred in portions of the Swan Valley and Salish Mountains geographic areas.

Changing climate

Increased incidence of drought associated with a changing climate could have a negative effect on boreal
(western) toads if it repeatedly causes breeding ponds to dry up before immature toads are able to survive
out of water. Because the Forest has widespread, diverse waterbodies of a wide range of sizes that are
used by boreal toads for breeding, the impacts of changing climate conditions on boreal toads are
expected to be relatively low. Increases in wildfires are expected to have a neutral or positive effect.

Key indicator for analysis
The following species-specific indicator applies to the boreal toad:

o Key ecosystem characteristics of boreal toad habitat, including minimizing the risk of aquatic
invasive species in ponds and wetlands used for breeding

In addition, refer to the effects of alternatives described under section 3.2 and section 3.7.4, subsection
“Aquatic, wetland and riparian habitats,” and sections 3.2.4, 3.2.9 and 3.6.

Environmental consequences

Effects common to all action alternatives

Under all alternatives, plan components for riparian habitat conservation areas or riparian management
zones would provide for key ecosystem characteristics for boreal toads.

Alternative A

Riparian habitat conservation area management direction provides for most key ecosystem characteristic
for boreal toads because it provides protection for riparian habitat within 150 feet of ponds, lakes, and
wetlands greater than an acre in size and within 50-100 feet of wetlands less than an acre in size where
boreal toads breed. Riparian habitat conservation area management direction also limits new roads in
riparian habitat conservation areas. Alternative A does not have specific management direction to address
aquatic invasive species in ponds, but the Forest works cooperatively with other agencies to prevent and
treat invasion.

Alternatives B modified, C, and D

Under alternatives B modified, C, and D, standard FW-STD-RMZ-01 provides for key ecosystem
characteristics for boreal toads because the riparian management zone around wetlands greater than 0.5
acre would be increased to a distance of 300 feet. Plan components for the boreal toad incorporate
conservation recommendations in the statewide action plan published by MFWP (2015b). In addition,
standards for snags and downed wood (see section 3.3.7) would provide habitat for boreal toads in upland
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habitats. Standards FW-STD-IFS-01 through 05 and guideline FW-GDL-IFS-02 would indirectly reduce
the risk of mortality of boreal toads as they move from aquatic to upland habitats.

Plan components for invasive species and roads included in all the action alternatives would reduce the
risk of spread of aquatic invasive species as well as the risk of mortality due to roads. Desired condition
FW-DC-WTR-12 states that aquatic ecosystems are free of invasive species such as zebra mussels, New
Zealand mud snails, quagga mussels, and Eurasian milfoil. Non-native plant and amphibian species are
not expanding into waterbodies that support native amphibian breeding sites (e.g., non-native bullfrogs,
Chytrid fungus, yellow flag iris, or reed canary grass). Desired conditions FW-DC-NNIP-01 through 04
and guidelines FW-GDL-WTR-06 through 08 also would benefit boreal toads by reducing the risk of
aquatic species invasion. Objective FW-OBJ-NNIP-01 would provide direction to treat 12,000 to 16,000
acres over the expected 15-year life of the plan to contain or reduce non-native invasive plant density,
infestation area, and/or occurrence. Some of these acres would restore sites that provide boreal toad
habitat.

Cumulative effects

Boreal (western) toads are cumulatively affected by activities occurring in waters where they breed as
well as activities on land. Monitoring has shown that the invasive plant reed canary grass occupies some
boreal toad breeding sites in areas of intermingled public and private lands, such as the Swan Valley and
Salish Mountains. In recent years the Forest has implemented projects to reduce the invasion of reed
canary grass in wetlands of the Swan Valley geographic area.

On all lands, livestock grazing in shallow breeding ponds may remove emergent vegetation used by
larvae, and trampling by livestock may crush tadpoles. However, livestock grazing is a very minor
activity on most of the Forest and boreal toad breeding sites are widely distributed, so livestock grazing
has minor effects on the Forest.

Although diseases and parasites are not known to be a factor on the Forest, die-offs of boreal toads have
occurred in the southern Rockies and may occur in the northern Rockies (including the Forest) in the
future. These die-offs have been associated with chytrid fungus (Batrachochytrium dendrobatidis)
infections. Other pathogens that may affect boreal toads include the fungus Saprolegnia ferax and the
trematode Ribeiroia ondatrae (Johnson et al., 2002). Pathogens may be spread by the actions of others.

Past timber harvests have created open habitats that are favored by boreal toads, provided that downed
woody material was retained in the harvest units. Downed woody material retained on NFS and State
lands benefits boreal toads by providing cover. An increase in wildfire and the use of prescribed fire in
recent decades has been beneficial to the boreal toad for the same reasons.

Roadside ditch breeding sites are vulnerable to seasonal dry-up and impacts from activities such as road
grading and maintenance. This impact is most likely to occur on private lands. On NFS lands, the
magnitude of this effect is difficult to quantify, but it appears to be relatively small because traffic levels
on most NFS roads are low during the toad breeding season and most NFS roads do not have high-speed
use, reducing the risk of mortality (USDA, 2017a).
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Bald eagle
Affected environment

Population, life history, habitat, and distribution

The bald eagle is distributed across most of North America, including across Montana. The bald eagle
was removed from the Federal list of threatened and endangered species in 2007, but it continues to be
protected by the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act. Bald eagle
population biology, ecology, habitat, and relationships identified by research are described in the Pacific
Bald Eagle Recovery Plan (USFWS, 1986) and the Montana Bald Eagle Management Plan (MBEWG,
2010; USDI-BR, 1994). Formal surveys for nesting bald eagles, including those on the Forest, are
conducted by MFWP in cooperation with the USFS and other State, Federal, and volunteer partners.

The Pacific Bald Eagle Recovery Plan identified bald eagle management zones. Portions of Idaho,
Washington, and Montana (including the Forest) are in the Upper Columbia Basin zone #7 (USDI-BR,
1994). In 2010, 180 of the 242 known nests in Montana’s zone 7 were checked, revealing 77 percent
nesting success with 190 eaglets produced. The population continues to increase, and nesting birds are
starting to occupy areas that were previously considered to be marginal habitat at best (MBEWG, 2010).
There has been a steady increase in the number of statewide bald eagle territories, from less than 100 in
1989 to over 600 in 2010. Nesting bald eagles are territorial (limiting their nesting density), but they are
well distributed in suitable habitat across the Forest. There are 10-13 known active nest territories on or
immediately adjacent to NFS lands on the Forest (USDA, 2014a).

In Montana, bald eagles nest in very large trees (typically greater than 30 inches d.b.h.) in forests with an
uneven canopy structure and in direct line of sight of a large river or lake that is generally less than 1 mile
away. On the Forest, nests have been located in western larch, ponderosa pine, Engelmann spruce, and
black cottonwood trees.

Bald eagles generally feed near large rivers and lakes, where they prey on fish, waterfowl, and small
mammals, steal food from other predators, and scavenge carrion. During the breeding season, important
foraging habitat is usually less than 10 miles from the nest. Some eagles stay in the general vicinity of the
nesting area during winter, but others may migrate hundreds of miles to wintering grounds. During the
winter, roost trees are used by bald eagles for shelter.

Key stressors

Land management

On all lands, wildfire, along with timber harvest and other types of vegetation manipulation, can affect
nesting habitat by removing nest trees, roost or perch trees, or nest screening cover. Prolonged loud
activities (e.g., blasting or gravel crushing) or recreational use in which people stop and remain under a
nest site may disturb nesting bald eagles. On non-Forest land ownerships, commercial or residential
development near lakes and large rivers may result in loss of nesting habitat or disturbance to nesting bald
eagles. Direct mortality from collisions with power lines or along high-speed highways may occur when
bald eagles scavenge roadside carrion.

Chemical contaminants

In the past, one of the greatest threats to bald eagles in the United States was the high level of persistent
organochlorine pesticides (such as DDT) occurring in the environment. Because bald eagles are at the top
of the food chain, DDT affected their successful reproduction by causing egg-shell thinning. DDT was
subsequently banned in the United States, and bald eagle populations grew at exponential rates following
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the ban. Lead poisoning is still known to occur when bald eagles ingest lead from lead shot, bullet
fragments, or sinkers buried in their food.

Changing climate

An increase in stand-replacing wildfires could result in the loss of nest trees, especially if the trees are
located in very dense stands and/or there are ladder fuels present to carry fire into the crowns of the nest
trees. Bald eagles use large lakes and rivers as well as terrestrial habitats and so are not believed to be
sensitive to climate change effects on their widely varied food sources. This is because they can move
long distances to find food.

Key indicator for analysis
The following indicator applies to the bald eagle:

o Key ecosystem characteristics for the bald eagle, including very large trees and snags for nesting
and roosting within 0.5 mile of large rivers and lakes, and to reduce the risk of human disturbance
to eagles at active nest sites

In addition, refer to the indicators and effects of alternatives described section 3.2.10, section 3.7.4,
“Aquatic, wetland, and riparian habitats,” and sections 3.3.6 and 3.3.7.

Environmental consequences

Alternative A

The 1986 forest plan provides direction to apply the guidelines and recommendations contained in the
Pacific Bald Eagle Recovery Plan, as updated in 2010 (MBEWG, 2010), during site-specific analysis.
Implementation of the following management direction has contributed to a recovered bald eagle
population and would continue to do so under alternative A:

o Prohibit cutting of snags for firewood within 300 feet of any river, lake, or reservoir.

o Prohibit disturbance-causing activities such as road construction, logging and seismic exploration
using explosives within ¥ mile of active bald eagle nests during the nesting period February 1
through August 1.

Alternatives B modified, C, and D

Compared to alternative A, the action alternatives place more emphasis on management to promote very
large tree presence in the valley areas where many bald eagles nest by retaining individual trees and by
actively managing forest stands to make them more resilient to expected future stressors (see section 3.3
for more details).

Key ecosystem characteristics described in the “Affected environment” section would be supported by the
implementation of plan components for watersheds and riparian management zones as well as vegetation
structure, which are included in all the action alternatives. In addition, species-specific plan components
included in all the action alternatives would promote the retention of existing and future nest/roost trees
and reduce the risk of human disturbances known to disrupt nesting. Desired condition FW-DC-WL DIV-
01, standard FW-STD-TE&V-03, and guideline FW-GDL-TE&V-10 would provide emphasis on the
retention of key trees used by bald eagles for nesting. Guideline FW-GDL-WL DIV-02 states, “To reduce
the risk of disturbance to nesting bald eagles in active nesting territories (as identified in the MFWP bald
eagle nesting territory database), visual buffers within ¥4 mile surrounding active and alternate bald eagle
nest sites should not be removed, but may be enhanced.” Guideline FW-GDL-WL DIV-05 would benefit
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bald eagles by limiting disturbance from activities known to disrupt nesting bald eagles within 0.25 miles
of known, active nest sites from February 1 to August 15. This guideline would allow for site-specific
implementation to reduce the risk of disturbance from the time nest-building and incubation begins until
young bald eagles have fledged and left the nest area. These guidelines are consistent with the
recommendations of the Montana Bald Eagle Management Guidelines (MBEWG, 2010; USDI-BR, 1994)
(see also appendix C).

Cumulative effects

The Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act protect bald eagles on all
lands. Habitats preferred by the bald eagle in northwest Montana are expected to continue to change as a
result of human land uses on all lands, particularly in the developed valley bottoms where many nesting
lakes and rivers are located. On all ownerships, fuels reduction within the wildland-urban interface could
help to protect bald eagle nesting and roosting habitat, provided suitable trees are retained. Private land
development on shorelines and increasing recreational use on some lakes may limit nesting habitat or
increase disturbance. Continued coordination and mitigation of these effects by multiple agencies will
likely continue to be necessary, although many bald eagles appear to be more tolerant of humans than was
once thought.

Although DDT has been banned in the United States, bald eagles continue to be killed by other
environmental contaminants (e.g., lead shot or poisons used to kill ground squirrels). This has been a
documented source of bald eagle mortality on private lands in recent decades, as has collision with
vehicles when bald eagles feed on road-killed animals. Changes in regulations now allow people to
remove road-killed big game animals, reducing this risk. These factors cause mortality of individual birds
but do not currently appear to be impacting the population as a whole.

Direct mortality due to the poaching of bald eagles was a source of mortality in the past but has been
greatly reduced in recent decades as a result of public education efforts about the important role of bald
eagles and other birds of prey.

Hardwood tree habitats

Introduction

Hardwood trees occur in riparian as well as upland areas. In the mountainous West, hardwood tree
communities are disturbance dependent. Although hardwood trees usually make up less than 10 percent of
forest cover in western forests, they are highly preferred as nesting and foraging sites for birds,
insectivorous mammals, and amphibians and as a preferred substrate for many invertebrates (Fred L.
Bunnell, Wind, & Wells, 2002).

In seven of nine Pacific Northwest studies compiled by Bunnell and others (2002), upland hardwood
communities had significantly greater bird species richness than upland conifer communities (especially
those forest communities containing quaking aspen or cottonwood trees).

On the Forest, hardwood tree communities are composed of black cottonwood, aspen, paper birch, and
water birch. Examples of key ecosystem characteristics for many species associated with this habitat
include soft, decayed, or hollow trunks and a branching structure that provides nesting sites. Paper birch
is known for loose bark that provides shelter as well as sap and catkins that provide food. Examples of
species associated with hardwood forests are the veery, great blue heron, several sapsuckers, downy
woodpeckers, pileated woodpeckers, and black-capped, boreal, and chestnut-backed chickadees
(Kuennen, 2013d). In addition, several bat species preferentially roost in hardwood trees, including the
little brown bat and the silver-haired bat. Mammals such as the fisher, black bear, flying squirrel, and red
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squirrel are known to nest, den, or rest in very large cottonwood trees where available (Fred L. Bunnell et
al., 2002).

Great blue herons usually nest in colonies containing a few to several hundred pairs, building bulky stick
nests high in the multiple branches of the largest cottonwood trees available. Most Montana nesting
colonies are in very large trees sustained by periodic flooding along major river floodplains and lakes.
The veery is a small neotropical migratory bird that nests in moist, low-elevation hardwood forests with a
dense shrub understory. They nest in trees, shrubs, or on the ground and do not require trees of large size
(Daniel Casey, 2000). In Montana, veeries are often associated with willow thickets and cottonwood
stands along streams and lakes in valleys as well as in lower mountain elevations, including the Flathead
region (Kuennen, 20130; MBDC, 2012). The veery prefers disturbed forest, probably because hardwood
trees and denser understory conditions are not found in undisturbed forests (Moskoff, 1995 (revised
2005)). On wide, low-gradient rivers (e.g., the Swan River), periodic flooding maintains a highly
convoluted pattern of meanders, sloughs, and oxbow lakes. Because this pattern is changing constantly
due to periodic flooding, cottonwoods and shrubs are the predominant vegetation; conifers are more
patchy because they only become established in the intervals between flooding events. Beaver activity
also helps to maintain cottonwood/shrub communities and complements the effects of flooding.

This section assesses effects to most species associated with hardwood tree habitats.

Affected environment

According to Forest Inventory and Analysis data, the hardwood tree dominance type covers an estimated
1.3 percent of the Forest (about 31,000 acres). These are areas where black cottonwood, aspen, or paper
birch are the dominant species, though there may be conifer trees present as well. Though they do not
dominate, hardwood trees are present on other areas of the Forest as well, usually as a minor component
of conifer-dominated forests. Aspen is present on an estimated 0.9 percent; paper birch is present on an
estimated 1.4 percent; and black cottonwood is present on an estimated 2.0 percent of the Forest,
according to Forest Inventory and Analysis data (see section 3.3.3).

Nearly 70 percent of the hardwood tree dominance type is located in the valley bottoms of the Swan
Valley geographic area and the far north and far south ends of the North Fork geographic area.
Hardwoods are often associated with the wet meadows and ponds that occur in these areas. The acreage
of habitat suitable for the growth of very large cottonwood trees for nesting is naturally very limited on
the Forest, ranging from about 270 acres in the Salish Mountains geographic area to about 5,700 acres in
the Swan geographic area, mostly on other land ownerships, with a small portion on Forest lands (see
USDA, 2014a for more details). Some upland areas are also capable of growing hardwood trees. On the
Forest, aspen and paper birch occur in upland areas and are not as dependent upon seasonal flood flows as
cottonwood is. Increases in wildfire in some geographic areas (e.g., the North Fork, South Fork, and
Hungry Horse geographic areas) since 2003 have increased hardwood tree dominance and presence in
upland areas in recent decades. To sustain hardwood tree communities, Bunnell and others (2002)
recommend encouraging upland patches of hardwoods, avoiding the conversion of riparian areas to
conifer communities, and controlling domestic grazing in riparian areas.

Key stressors

Land management: On all lands, vegetation management activities such as timber harvest, thinning,
prescribed fire use, fire suppression, and livestock grazing can affect the quantity and quality of hardwood
tree habitats. Private land development in the valleys can affect the availability of hardwood tree habitats.

Flooding: Regulation of flood flows by Hungry Horse Dam can affect the regeneration of riparian
cottonwood groves on the lower South Fork and main stem of the Flathead River.
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Key indicator for analysis of most wildlife species associated with hardwood trees

The following indicator is important for the wide variety of wildlife species associated with hardwood
tree habitats:

e Hardwood tree dominance type and presence

In addition, refer to effects of alternatives in sections 3.2 and 3.3.
Environmental consequences

Summary of modeled alternative consequences

Trends over time in the non-coniferous vegetation types (hardwood and grass/shrub plant communities)
are difficult to portray through modeling. Persistent non-forested plant communities are relatively rare
types on the Forest and are naturally fragmented in nature, and there is no specific direction in the
Spectrum model (see appendix 2) to sustain these non-coniferous vegetation types. Therefore, model
results, although helpful, should be supplemented with other information for discerning the trend and
amounts of these communities over time. Since hardwood trees are largely associated with early-
successional forest conditions, modeling of forest successional stages (i.e., forest size classes),
disturbance processes, and their effects on non-coniferous vegetation can provide insight and information
for the assessment of trends in hardwood species over time.

Because deciduous trees and shrubs along low-gradient streams are maintained by periodic flooding,
Ecosystem Research Group modeled upland riparian deciduous communities that are maintained by other
disturbance factors such as fires, insects, and disease on the Forest. Their query was designed to assess the
availability of habitats that provide shrubs and deciduous trees within riparian habitat conservation
areas/riparian management zones. For the current condition, a GIS layer including the locations of all
VVMap areas with cover types dominated by shrubs and deciduous trees was used. For purposes of
modeling future vegetation treatments, areas that are mapped as riparian habitat conservation
areas/riparian management zones are not suitable for timber production. Future habitat was modeled as
forest openings containing riparian shrubs and hardwood trees, primarily resulting from moderate- or
high-severity wildfires and insects and disease within 20 years following the disturbance.

The model predicts that under all alternatives, upland riparian deciduous communities would stay within
the minimum and maximum range of the natural range of variation over the five-decade future time
period. Acres of riparian habitat in an early-successional condition would decline slightly during the first
two decades, followed by an increase in habitat that returns to near current levels for alternatives B and D.
Results of vegetation modeling for alternative B modified are similar to the results for alternative B (see
appendix 2).

According to this model, under alternative A, upland riparian deciduous communities would stay well
below current levels, probably because wildfires are suppressed in the model and there is no modeling of
prescribed burning. Under alternative C, these communities would slightly exceed current levels by
decade 5, likely because this alternative includes the most prescribed burning to meet desired conditions.
Since upland riparian areas generally produce substantially higher levels of shrubs after a reduction in
canopy closure, it might not matter much whether that loss in canopy occurs from fire, insects, disease, or
vegetation management. Consequently, it is likely that habitat for riparian species associated with shrub
and hardwood habitats would stay at or above current levels, assuming that the modeled increases in
natural disturbances are highly probable by the end of decade 5. More frequent fire might favor longer-
term (more persistent) presence of these vegetation types, if conifer regeneration is delayed.
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Alternative A

Amendment 21 includes the forestwide objective (#6-Veg) to encourage cottonwood, birch, aspen,
western red cedar, and western larch as stand components in areas where these species are best adapted.
Direction includes implementing management activities to achieve this objective through actions such as
planting, thinning, and prescribed fire where consistent with watershed, fisheries, and other riparian
objectives and standards. Although the no-action alternative provides some direction to maintain
hardwood trees, it does not have specific objectives to increase hardwoods. As a result, other management
objectives have often received greater management consideration. The Forest has grazing allotments in
two geographic areas, the Salish Mountains and Swan Valley geographic areas. Protection of riparian
hardwood communities is implemented through some allotment management plans. This alternative has
no restrictions on future grazing allotments.

Alternatives B modified, C, and D

All action alternatives would contribute towards maintaining or improving nesting, denning, roosting, and
foraging habitat for species associated with hardwood trees on NFS lands. This is due to plan components
that recognize the importance of hardwood trees in providing biodiversity, and desired conditions to
maintain or increase hardwood trees on suitable sites. Under the action alternatives, hardwood trees would
be addressed by desired condition FW-DC-TE&V-09, which was informed by the model analysis of the
natural range of variation and the anticipated influences of future disturbances, particularly fire (see
appendix 2). The current conditions of hardwood dominance type and presence of hardwood trees are
estimated to be within but at the lower end of the desired range. Maintaining or trending upward in
amount of area in hardwood dominance type or in amount of area where hardwood species are present is
the desired condition.

A simulation model was used to estimate natural range of variation for certain key vegetation
characteristics and to project vegetation conditions into the future (see appendix 2, SIMPPLLE model
description). Model results suggest a downward trend in the hardwood dominance type over the next five
decades when assessed forestwide. However, the model indicates that fire will continue to be a dominant
feature of the landscape, and the model shows the amount of early-successional forest (seedling/sapling
size class) trending upward over time forestwide. This suggests that there may be more potential for
hardwood species to maintain or increase their presence on the landscape than might be indicated by the
model due to the abundance of disturbances that create the early-successional forest openings favored by
hardwood species.

Standard FW-STD-GR-05 and guideline GA-SV-GDL-04 would limit cattle grazing allotments and
numbers on NFS lands, decreasing the risk that hardwood tree habitats would be impacted by cattle
grazing.

The forest plan includes vegetation management objective FW-OBJ-TE&V-03. This objective would
promote treatments (e.g., timber harvest, planned ignitions, thinning, planting) to increase hardwoods on
500 to 5,000 acres. This is especially important in areas where hardwoods are not regenerated by flooding
and where conifer competition reduces hardwoods (see also section 3.3.4).

Hardwood species are often associated with water features, and the desired conditions for riparian
management zones recognize and promote the presence of hardwoods. FW-DC-RMZ-04 and 05 provide
for diversity of vegetation composition and structure within riparian management zones, acknowledging
that early-successional forest structures supporting riparian-associated grasses, forbs, shrubs, and
deciduous trees (cottonwood, birch and aspen) are an important part of this diversity.
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Cumulative effects

This section summarizes activities and effects that are common to most species associated with hardwood
tree habitats.

In the past, hardwood trees in upland areas in many western forests were considered to be competitors
with the higher-value coniferous trees, so they were not maintained or promoted. Fire suppression in
some areas has reduced hardwood tree presence. In recent years, paper birch has become more valuable
for firewood and is likely to continue to be a popular firewood tree in the future. Very large cottonwood
trees may have been removed due to private land development or changes in water flow due to
impoundments, such as Hungry Horse Reservoir, but there are no records of how many trees or groves
have been lost.

There are hardwood trees with dense shrubs on State or other Federal lands along the major river
floodplains of the Forest, including groves of large cottonwoods along the Forest’s boundary adjacent to
the south and west sides of Glacier National Park and in the wildlife refuge at the south end of Swan
Lake. Cottonwood groves in these two areas would be protected unless they are killed by wildfire. In the
future, an increase in high-severity wildfires may kill very large cottonwood trees. Additional streams
have been listed as eligible for wild and scenic river designation under all alternatives, so their
outstandingly remarkable values would be maintained. Designation of rivers as wild and scenic in the
National Wild and Scenic River System would prevent impoundments in the future, benefiting hardwood
tree habitats.

In the future, riparian areas on private lands of the Flathead Valley are likely to continue to be developed,
resulting in loss of hardwood tree habitat or increases in other nest predator species associated with
human developments.

In summary, proposed management direction on the Forest, in the context of all lands of the larger
landscape, contribute to hardwood tree habitats. This would be accomplished by plan components to
maintain or increase hardwood trees on suitable sites. Although the Forest does not have authority over all
the stressors, the ecological conditions of hardwood tree communities and the processes that maintain
them would be provided on NFS lands. Coarse-filter plan components provide for biodiversity and the
ecological conditions that support the long-term persistence of the majority of species associated with
these habitats. Hardwood tree habitats are distributed across all Forest geographic areas.

CIiff, cave, scree, and rock habitats

Introduction

CIiff, cave, scree, and rock habitats are widespread on the Forest (see forest plan figures B-03-09; note
these habitats are included in the “non-forest” potential vegetation type, but they also occur as microsites
throughout the forest within other vegetation types.). These habitats are inherently stable for long periods
of time because they are changed primarily by geologic forces. About a dozen vertebrate species and
about a dozen invertebrates known to occur on the Forest are associated with these habitats on the Forest
(see appendix 6). Population surveys of bats are difficult to conduct because of the difficulty in finding
and accessing many caves, the nocturnal behavior of bats, their large home ranges, and the difficulty of
species identification (Hendricks & Maxell, 2005).

Examples of key ecosystem characteristics include cliffs used for nesting by many bird species; caves and
crevices used for roosting and hibernating by many bat species; and rock outcrops or boulder and talus
accumulations used by some mammals for hibernation, shelter from the weather, or to escape from
predators. Examples of species associated with cliff, cave, scree, and rock habitats include the mountain

Chapter 3. Affected Environment 47 3.7 Wildlife
and Environmental Consequences



Flathead National Forest Forest Plan FEIS Volume 2

goat, white-throated swift, turkey vulture, northern alligator lizard, Cordilleran flycatcher, peregrine
falcon, hoary marmot, pika, bushy-tailed woodrat, cliff or violet-green swallow, and a variety of bat
species. These species are found across the Forest but may have spotty distribution because their primary
habitats have naturally spotty distribution. Cliff, cave, scree, and rock habitats make up 2 percent or less
of the Flathead ecosystems.

Some species associated with boulders and talus habitats, such as the pika and hoary marmot, are
restricted to alpine and subalpine habitats (Kuennen, 2013d, 2013g). Pikas tend to make short-distance
movements to gather vegetation next to talus slopes, which they store in rock crevices, whereas marmots
travel farther to feed in meadows (MNHP-MTFWP, 2015c¢). These two species are not known to be
sensitive to human disturbance and are observed most frequently in the Flathead’s wilderness areas,
where there are virtually no human activities that affect their habitat. There is no inventory of talus slopes
and boulders on the Forest.

Caves provide the primary habitat for roosting and hibernating of most bat species in the Northern Region
(B. A. Maxell, 2015; NEPA, 2013). Temperature, access by predators, and proximity to foraging habitat
and water are some of the factors influencing habitat selection by bats. Caves are extensively used by bats
for roosting; bats roost in clusters in microsites within caves of a suitable temperature. The size,
configuration, and complexity of a cave influences the microclimate by affecting airflow, air temperature,
and humidity. Particular caves may not be equally suitable for the different types of roosting during all
times of the year (Rancourt, Rule, & O'Connell, 2005). Old mines, buildings, and bridges are also used by
bats. Twelve species of bats have been detected by acoustic surveys on the Forest (A. Shovlain, USFS
wildlife biologist, personal communication, 2011). These are all eight Myotis species known to occur in
Montana plus the big brown bat, the silver-haired bat, the hoary bat, and the Townsend’s big-eared bat.

The following section assesses effects to most of the species associated with cliff, cave, scree, and rock
habitats on the Forest. Following the general discussion, three species are discussed as examples in order
to help display differences in effects of the alternatives. The three species are the Townsend’s big-eared
bat, mountain goat, and peregrine falcon.

Affected environment

There are a large number of caves on Forest lands, with a wide variety of lengths and depths. Very few of
the caves have been inventoried to determine species presence or absence, and the number that have
environmental conditions that could support hibernating bats or maternity roosts is unknown. The highest
number of caves on the Forest is in the South Fork and Middle Fork geographic areas, where about 163
caves and relatively large rock crevices have been identified within the Bob Marshall Wilderness
(Ballensky, 2011). The majority of caves in the Bob Marshall Wilderness have little or no use by people
due to their remoteness and the difficulty of accessing them, so they provide a high level of security from
disturbance for roosting and wintering bats. Cliffs occur across the Forest at all elevations. For example,
cliffs are located near water at Tally Lake and Tally Lake Gorge, along the Flathead River between
Columbia Falls and Hungry Horse, and along the South Fork of the Flathead River south of Hungry
Horse Reservoir and west of Flathead Lake. Accumulations of boulders and talus occur across the Forest
in areas where there are steep slopes.

Key stressors

Blasting, crushing, or removal of rock

On all lands, these activities can result in habitat loss but can also create manmade environments used by
some species (see the discussion of saleable minerals in section 3.23 for more details).
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Human disturbance of cliff, cave, scree, and rock habitats

Closure of caves to reduce vandalism can make habitat inaccessible to bats if there are no other entry
points. Humans can cause disturbance to nesting birds or roosting bats in key habitats.

Changing climate

Species such as the hoary marmot and pika may be susceptible to summer heat stress associated with
summer warming. In the northern Rocky Mountains, the temperature tolerance limits of pika are not
likely to be reached in the near future (McKelvey & Buotte, in press). Specific microhabitat features such
as local moisture sources, the physical structure of talus fields, and northerly aspects may help to buffer
the effects of climate changes (Millar & Westfall, 2010).

Disease

White-nose syndrome is a disease that kills large numbers of some species of bats. As of 2016, this
disease has been documented in Washington as well as the central states such as Missouri (Heffernan,
2015). In other States, white-nosed syndrome has been documented in two of the bat species known to
occur on the Forest, the big brown bat and the little brown bat (B. A. Maxell, 2015). Caving equipment or
clothing can spread disease from cave to cave if decontamination measures are not used. Bats can fly long
distances across many land ownerships.

Key indicator for most wildlife species associated with cliff, cave, scree, and rock habitats

The following indicator is important for the wide variety of wildlife species associated with cliff, cave,
scree, and rock habitats:

e Presence and ecological conditions of cliff, cave, scree, and rock habitats
Environmental consequences

Effects common to all alternatives

Under all the alternatives, ecosystem plan components would meet the needs of most species associated
with cliff, cave, scree, and rock habitats (e.g., scree and boulders). These habitats are created by geologic
and topographic forces that are very stable.

Alternative A

There is no management direction specific to cliff and rock habitats, but there is management direction
for specific species (such as peregrine falcons) associated with this habitat, as detailed in sections of this
final EIS on specific species).

Alternatives B modified, C, and D

Desired conditions FW-DC-CAVES-01 through 06 and guidelines FW-GDL-CAVES-01 through 03 for
cave and karst features promote ecological conditions to support bats and other animal species that use
these habitats. Although the majority of caves on the Forest are not accessible to humans for much of the
year, one cave that is very accessible has been vandalized in the past, requiring installation of a protective
door. This cave system has multiple chambers that are accessible to bats. Plan components that specify the
use of bat-friendly gates, if needed, would help to make caves accessible to bats while protecting the cave
resource. The desired condition to educate cavers about the risk of spreading disease (FW-DC-CAVES-
06) would also help to protect bats. Guideline FW-GDL-WL DIV-03 states that if old buildings or bridges
known to be used as bat roosts are removed, measures should be used to mitigate the loss of bat habitat
(e.g., the Forest could install a bat house or roost structure or remove the building or bridge during a time
period when bats are not using it, if feasible). Most gravel pits on the Forest are in areas where glacial till
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deposits occur, so caves, talus, and boulder areas are not impacted by gravel extraction. Guideline FW-
GDL-E&M-06 states that available resources at existing gravel pits should be used before constructing
new pits.

Cumulative effects

This section summarizes activities and effects that are common to most species associated with cliff, cave,
scree, and rock habitats.

Blasting of cliffs or rock may occur in the future in relation to activities such as widening of highways,
but most cliffs are on State or NFS lands or within Glacier National Park (adjacent to the Forest) and the
value of cliffs in providing habitat for bats and other cave-associated species is recognized, so the risk of
cliff habitat loss is very low. There have been very few past impacts to high-elevation talus and boulder
habitats on the Forest because they are generally within wilderness and inventoried roadless areas (see
figure 1-73). High-elevation talus and boulder areas are also protected in the Mission Mountains Tribal
Wilderness of the Confederated Salish and Kootenai Tribes and in Glacier National Park.

Caving and rock-climbing are popular recreational activities in some areas and may increase in the future,
but these activities require specialized training and/or equipment and they are not likely to increase as
rapidly as other types of recreation. Recreational cave and mine exploration on all land ownerships can
lead to an increased rate of the spread of diseases such as white-nose syndrome. There is a
decontamination protocol in place for cavers on NFS lands, which should aid in slowing the spread on
NFS lands, but diseases may continue to be spread elsewhere. Because both people and bats may carry
diseases and travel long distances, disease can be spread across a wide area. Disease control requires a
cooperative effort. Multiple agencies are monitoring bats, which will help support adaptive management
of bats.

In summary, the proposed management direction on the Forest, in the context of all lands of the larger
landscape, contributes to cliff, cave, scree, and rock habitats. This would be accomplished by plan
components designed to protect caves and to keep caves accessible to wildlife if they are closed to
prevent vandalism. Although the Forest’s ecological capacity to provide cliff, cave, scree, and rock
habitats is limited by geologic and topographic factors and the Forest does not have authority over all the
stressors, the ecological conditions for cliff, cave, scree, and rock communities and the processes that
maintain them would be provided on NFS lands. Coarse-filter plan components would provide for
biodiversity and the ecological conditions that support the long-term persistence of the majority of species
associated with these habitats. Cliff, cave, scree, and rock habitats are distributed across all Forest
geographic areas.

Townsend’s big-eared bat

Affected environment

The Townsend’s big-eared bat is distributed across the western United States, southwestern Canada, and
Central America. Overall, the recent population trend is not well known, but the species appears to be
declining in abundance in some portions of the range and to be stable or increasing in others (Gruver &
Keinath, 2006; NatureServe, 2015a). In Montana, this species has been documented across all but the
northern tier of the state (MNHP-MTFWP, 2015d), but the population and trend is unknown (B. A.
Maxell, 2015). Intensive population surveys of bats are difficult to conduct because of the nocturnal
behavior of bats, their large home ranges, and the difficulty of species identification while a bat is in
flight. Recent acoustic surveys of bats have provided additional information on occurrence. However,
“Townsend’s big-eared bats are unusually difficult to survey for because they are quite effective at
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avoiding mist-nets and are difficult to detect acoustically because they use low-intensity calls” (Hendricks
& Maxell, 2005).

This bat uses caves, cave-like structures, and mines for wintering, giving birth, and roosting. The Forest
has very few old mines. Caves in a complex with diverse aquatic and riparian habitats for feeding are key
ecosystem characteristics. A key component of habitat for the Townsend’s big-eared bat is roosting
habitat, including maternity roosts where bats give birth and raise their young, hibernacula where bats
spend the winter, day roosts where bats rest during the day, and night roosts where bats congregate at
night when they are actively feeding. Winter and summer roost sites may be limited based on temperature
and airflow requirements. Females form maternity colonies during the spring and summer that are
typically composed of 20 to 180 females. According to the Montana Natural Heritage Program, most
caves and mines in Montana appear to be too cool in summer for use as maternity roosts. In Montana,
daytime roosts may include snags and old buildings (Genter & Jurist, 1995).

The Townsend’s big-eared bat inhabits Montana on a year-round basis and occurs at low density due to
the geologically limited availability of caves used for hibernating and roosting habitat. Cave and mine
availability may limit dispersal. Adults appear to have high fidelity to roost sites (B. A. Maxell, 2015). On
the Forest, this bat has been observed in three caves—two winter hibernating sites (BHSCC, 2013, 2014;
Kuennen, 2013h; Kuennen, 2013q; B. A. Maxell, 2015; MNHP, 2013c; Whittle, Hanauska-Brown,
Brown, & Bodenhamer, 2015) and two day/night roosts (B. A. Maxell, 2015). There are no known
maternity roosts on the Forest. Many of the caves on the Forest have not been inventoried for the presence
of bats, but the Forest is currently gathering valuable information from volunteers. Statewide, there are
three known maternity roosts (two in caves, one in a mine) and 39 winter hibernating sites (B. A. Maxell,
2015).

White-nose syndrome is a disease that kills large numbers of some species of bats. The Townsend’s big-
eared bat is identified as a vector for white-nose syndrome but is not identified as being susceptible to
mortality (B. Maxell et al., 2015). A primary cause of population decline in some areas has been listed as
human disturbance of caves (Pierson et al., 1999). Disturbance by humans is believed to play a role in the
short-term dynamics of local populations, but in some cases what has been interpreted as site
abandonment may be normal movement patterns (Sherwin, Montgomery, & Lundy, 2013). The response
of Townsend’s big-eared bats to human activities is largely undocumented in Montana. The maternity
colony at Lewis and Clark Caverns has persisted for over a century, even though it is exposed daily to
tour groups (MNHP-MTFWP, 2015d).

The foraging behavior of this bat has not been reported or studied in Montana. Foraging and drinking
habitat located near roosts and/or connected by vegetated patches or corridors may be needed to support
colonies. The average travel distance from caves of Townsend’s big-eared bats is about 2 miles (Gruver &
Keinath, 2006; NatureServe, 2015a). In California, the mean center of feeding activity was 2 miles from
caves for females and 0.8 miles for males (Fellers & Pierson, 2002). Townsend’s big-eared bats feed on
various nocturnal flying insects near the foliage of trees and shrubs, especially near beaver pond
complexes, meadows, and streams.

Key stressors

Land management

Closure of caves or mines used as winter hibernation sites or maternity roosts can reduce or eliminate key
habitat or change the airflow and temperature throughout a cave. Riparian management can affect feeding
and day-roosting habitat. Most caves are on public lands, but old buildings or bridges used as roosts may
be found on other land ownerships. The Forest has one old mine as well as old buildings on NFS lands.
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Human disturbance at maternity roosts or in winter hibernacula

The levels of human use of caves in the plan area are not known, but many cave entrances on the Forest
are plugged by snow during winter when this bat is known to use caves on the Forest. Many are in remote
wilderness locations where they are difficult to access on a year-round basis. Only one cave closure has
been necessary on the Forest to protect cave resources.

Changing climate

Climate influences food availability, timing of hibernation, timing and duration of seasonal migrations,
frequency and duration of torpor, rate of energy expenditure, and reproduction and juvenile development
in bats. Changes in climate or in the frequency, magnitude, or severity of disturbances such as fire and
insect outbreaks have been hypothesized to have an impact on this and other bats but are not currently
well understood (Sherwin et al., 2013).

Key indicator for analysis
The following species-specific indicator applies:

o Presence of key ecosystem characteristics for bats, including the Townsend’s big-eared bat

In addition, refer to the indicators and effects of alternatives on caves and on feeding and roosting habitat
described section 3.7.4, subsections “Aquatic, wetland, and riparian habitat associations” and “Old-
growth forest, very large live tree habitat, and very large dead tree habitat.”

Environmental consequences

Effects common to all alternatives

Plan components prevent the net loss of roosting habitat by protecting caves used for hibernating and/or
roosting and snags that may be used for day roosts. Plan components provide for diversity and
connectivity of the aquatic, wetland, and riparian sites used for feeding. The levels of human use of caves
in the plan area are not known, but many cave entrances on the Forest are plugged by snow during winter,
so threats to hibernacula are low. Because many caves on the Forest are in a very large wilderness area,
they are also difficult to access in other seasons.

Alternative A

The 1986 forest plan does not have management direction specific to Townsend’s big-eared bats but does
provide direction for management of caves. The current forest plan states that the Forest will “preserve
and protect caves for their unique environmental, biological, geological, hydrological, archaeological,
paleontological, cultural and recreational values.” This management direction helps to prevent some
disturbances to caves that have the potential to threaten this bat species. However, the management
direction does not specifically address human disturbance or the spread of disease.

Alternatives B modified, C, and D

Townsend’s big-eared bat habitat is inherently limited by the geologic conditions that create caves with
suitable temperatures to be used as maternity roosts or hibernacula, thus limiting the ecological capacity
of the Forest to provide habitat. Most caves on the Forest are in wilderness management areas
(management area 1a), where caves are difficult to access and management direction is protective of
caves. Where caves are accessible to people, forestwide plan components to maintain cave accessibility
for bats and avoid disturbance at known hibernacula (and maternity roosts, if any are discovered) would
maintain, improve, or restore key ecosystem characteristics described in the *“Affected environment”
section (see section 3.7.4, subsections “Cliff, cave, scree and rock habitats” and “Aquatic, wetland, and
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riparian habitats”). Forestwide guideline FW-GDL-CAVES-03 protects all bats, including Townsend’s
big-eared bat, because it states that if caves being used as roosts or hibernacula by bats are closed to
reduce safety hazards or vandalism, bat-friendly closures should be installed unless alternative entries for
bats are known to be available. Desired condition FW-DC-WTR-14 provides for the foraging habitat of
this bat species. This desired condition states that beavers play an important ecological role, benefiting
groundwater, surface water, stream aquatic habitat complexity, and adaptation to changing climate
conditions. Guidelines FW-GDL-RMZ-08 through 10 provide for ecological conditions that support
feeding and day roosting.

Cumulative effects

Some people are intolerant of bats, and this can lead to disturbance of bats, loss of access to roost sites, or
bat mortality. Biologists in Montana are working to increase public understanding of bats and their
ecological role as insect predators.

Past timber harvest on all lands has likely altered the availability of snags used for roosting in some
localized areas, but insects and disease, as well as increases in wildfire (recent and anticipated for the
future) have created abundant snags that can be used for roosting across the landscape (including Glacier
National Park adjacent to the Forest and riparian forest habitats, wilderness areas, and inventoried
roadless areas on the Forest) (see section 3.3 for more details).

Aquatic, wetland, and riparian habitats host an abundance of insects, in addition to water for bats. The
Townsend’s big-eared bat uses large lakes and rivers for feeding, which may have high levels of human
development if surrounded by private lands. Lights associated with human developments may attract
insects that bats feed upon (and also bats), whereas the use of insecticides can decrease populations of
insects that bats feed upon. Since bats are nocturnal, human disturbance has a minor direct effect on
feeding.

Changing climate conditions could alter prey abundance, but because the key ecosystem characteristics
for bats are abundant on the Forest, this effect is expected to be minor. Grazing will continue on other
ownerships, and if it reduces the availability of riparian shrub habitats, there could be a reduction in bat
foraging habitat. Grazing has declined on the Forest in recent decades and there are standards to limit
increases in the future, which provides for bat foraging habitat on NFS lands.

Surface temperature changes may change the interior temperatures of caves and abandoned mines.
Because bats are selective regarding the microclimates in which they will roost, this may cause bats to
shift their use elsewhere inside caves or abandon some altogether. There is currently a high degree of
uncertainty regarding temperature changes in caves, but a volunteer caving group is helping to monitor
this factor.

Mountain goat

Affected environment

The mountain goat is distributed across most of British Columbia as well as in the mountainous regions of
Alaska, Washington, Idaho, Montana, and Colorado. On the Forest, mountain goat densities are highest in
Glacier National Park and adjacent wilderness and roadless areas of the Forest, including the Bob
Marshall Wilderness Complex, Mission Mountains Wilderness, Jewel Basin Hiking Area, and adjacent
high-elevation lands. These areas are located in the Swan Valley, Hungry Horse, South Fork, and Middle
Fork geographic areas (Kuennen, 2013e). The Salish Mountains and North Fork geographic areas do not
have mountain goat populations. Mountain goats on the Forest are within the “Bob Marshall regional
population” and have an estimated population of about 360 (range 322-367); about 13 harvest permits are
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issued annually (B. L. Smith & DeCesare, 2017). Weaver (2014) developed models of mountain goat
habitat for the Forest and determined that the Forest has about 61,643 acres of winter habitat and about
189,621 acres of summer habitat (Weaver, 2014p. 59, table 5). Weaver’s summer and winter habitat data
layers were discussed with MFWP biologists and helped refine information used in the Flathead’s
assessment (USDA, 2014a).

Mountain goats are usually found in the most rugged mountainous areas of steep cliffs and rock bluffs,
narrow ledges, rocky canyons, talus, and rock slopes. They are considered nonmigratory, although there
may be movement from high-elevation summer habitats to slightly lower elevations during the winter
period. In northwest Montana in the Swan Range, mountain goats occur at elevations of about 5,000 feet
to 7,600 feet (T. Thier, MFWP, personal communication, 2016). Highly traditional behavior restricts
mountain goats to regular seasonal use patterns. Mountain goats feed on grasses, sedges, lichens, forbs,
and shrubs.

The kidding time period when females are giving birth to young is a critical time period for mountain
goats. Compared to other ungulates, according to a 1991 study by Baily, mountain goats have low
reproductive success, and survivorship of goat populations is closely tied to the health of mountain goat
nursery groups (Festa-Bianchet, Urquhart, & Smith, 1994). Winter is also a critical time period for
mountain goat survival. According to Varley, in winter they use cliffs on south-facing slopes and wind-
swept areas where snow accumulations are lower (NWSGC, 1998). Compared to other North American
ungulates, mountain goats have a high natural mortality rate (Chadwick, 1977). Mountain goat
populations on the Forest are also affected by mortality due to hunting, but the impact is estimated to be
minimal given the small number of annual permits issued and the low success rate of permitted hunters.

Mountain goats are hunted under a permit-drawing system with mandatory reporting that is regulated by
MFWP. All or portions of about half a dozen mountain goat hunting districts are located on the Forest. In
the Bob Marshall Wilderness Complex, mountain goat populations appear stable in recent years but below
historical population levels. In an effort to increase mountain goat populations, hunting licenses issued for
native mountain goat populations have declined nearly tenfold from the 1960s to the present, as has the
annual harvest (B. L. Smith & DeCesare, 2017). After extensive aerial surveys in both the Cabinet
Mountains and the Bob Marshall Wilderness Complex, biologists observed an overall recruitment rate of
27 kids per 100 adults in 2008, indicating good kid production (J. Vore, 2013). A survey of hunting
district #140 conducted by MFWP in 2013 detected 50 mountain goats in the area from the Middle Fork
of the Flathead River to the Hungry Horse Reservoir, and the ratio was 32 kids:100 adults—the highest
kid production recorded since 1982 (J. Vore, 2013).

Some types of human disturbance have been shown to alter goat behavior and cause a physiological
response (Jim Williams, MFWP, personal communication, 2015). In summer, mountain goats are tolerant
of humans on foot and also of predictable traffic on roads. Mountain goats may become habituated to
humans on trails. Varley reported that sudden loud noises such as blasting or low-altitude helicopter
flights elicited extreme alarm responses by goats (NWSGC, 1998).

In winter, goats are at risk of disturbance due to some types of human activities. Varley’s review of human
disturbance on mountain goats concluded that human disturbance such as motorized over-snow vehicle
use on mountain goat winter habitats is rare due to the steepness, ruggedness, and low snow
accumulations of mountain goat winter habitats. Snowmobilers seek out the deep snow that mountain
goats avoid. However, the author noted that the use of helicopters within 1 mile of winter habitat (e.g.,
being used to drop off backcountry skiers in remote areas) may pose a threat to mountain goats in winter
(NWSGC, 1998).
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Geist reported in 1971 that aircraft overflights can alter mountain goat behavior and cause negative
physiological responses, which may reduce survivorship (Varley, 1998). Foster and Rahs (1983) reported
that mountain goats in British Columbia responded to aircraft with a “severe flight response” during 33
percent of observations. Fifty-five percent of severe flight responses were observed when disturbances
occurred at distances less than about 500 feet. Response behavior was correlated with distance to
disturbance and distance at which the disturbance was visible, as well as to available security cover, but
was not dependent on time of year, group size, or direction of the approach from above or below. Foster
and Rahs (1983) also detected temporary range abandonment as a result of disturbance. Recommended
separation from known mountain goat habitat (especially nursery groups) ranges from about 500-650 feet
(S. F. Wilson & Shackleton, 2001). According to Penner in 1998, the strongest responses were elicited by
helicopters (Varley, 1998). Of the available literature, C6té in 1996 (Varley, 1998) and Foster and Rahs
(1983) studied the effects of helicopters on mountain goats based upon observational data. The two
studies independently suggested a 1.25-mile buffer around mountain goats to completely avoid
harassment. In a more recent study, Gordon and Wilson (2004) recommended that helicopter activity
within about 1,650 yards of occupied mountain goat habitat should be managed to reduce behavioral
disruptions.

Female mountain goats show strong fidelity to established seasonal ranges, whereas males are more likely
to cross ranges to access females during the breeding season (Chadwick, 1977). Mountain goats may
cross highways, and they may be killed when they do so._The behavior of mountain goats in relation to
their crossing U.S. Highway 2 near Glacier National Park was studied by Singer (1978), leading him to
recommend construction of a highway crossing to reduce the mortality of mountain goats. Two highway
underpasses were subsequently built during highway reconstruction by the U.S. Department of
Transportation and Montana Department of Highways. These underpasses received high levels of use by
mountain goats, and crossing success increased (Singer & Doherty, 1985).

Key stressors

Human disturbance

Activities such as low-altitude fixed-wing or helicopter flights can disturb mountain goats, especially
during the time periods when they are raising young or during the winter. The Federal Aviation Authority
regulates aircraft. The Forest Service does not have statutory authority over public aviation. The Forest
Service does have authority over its own use of aircraft, and it authorizes helicopter landings for purposes
such as timber harvest or recreation on NFS lands. Landing of fixed-wing planes occurs at authorized
sites on NFS lands. Motorized vehicle access on NFS lands is managed by the Forest.

Changing climate and weather

Effects of changing climate on mountain goats is currently being investigated (see section 3.7.5,
subsection “Wolverine,” for more discussion of anticipated changes in winter climate).

Key indicator for analysis
The following species-specific indicator applies to the mountain goat:

e Risk of human disturbance of summer and winter mountain goat concentration and kidding areas.

In addition, refer to the indicators and effects of alternatives on “Cliff, cave, scree, and rock habitats.”
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Environmental consequences

Effects common to all alternatives

Plan components would support key ecosystem characteristics for mountain goats because their cliff
habitats would have low levels of disturbance during key time periods. Most of the Forest’s mountain
goat habitat is in steep, rugged, remote terrain within existing wilderness and inventoried roadless areas,
where there is a relatively low level of human disturbance. Motorized use and mechanized transport does
not occur in existing wilderness, and designated aircraft landing strips in wilderness occur only where
allowed by enabling legislation. Helicopter landings in wilderness is specifically authorized on a case-by-
case basis (e.g., for emergencies). Under all alternatives, plan components to limit motorized access in
grizzly bear habitat also benefit mountain goats (see also section 3.7.5, subsection “Grizzly bear”).
Alternatives differ with respect to areas suitable for motorized over-snow vehicle use (see figures 1-42-
45).

Alternative A

The current forest plan does not have management direction specific to mountain goats but does have an
objective of providing sufficient habitat to contribute to meeting the objectives of MFWP management
plans (p. 11-8). Management direction for the Jewel Basin Hiking Area (which overlaps areas of summer
and winter mountain goat habitat) does not allow motorized use, reducing the risk of mountain goat
disturbance. Under this alternative, existing motorized over-snow vehicle use would continue where it is
currently allowed, which includes small areas that overlap with winter mountain goat habitat (see figure
1-14).

Alternatives B modified, C, and D

Forestwide guideline FW-GDL-WL DIV-04 would limit the impacts of helicopter disturbance to known
mountain goat winter concentration and kidding areas from December 1 to July 15. Under all action
alternatives, the risk of disturbance to mountain goats from motorized over-snow vehicle use or wheeled
motorized trail use would be low because most mountain goat habitat on the Forest is already in existing
wilderness, backcountry nonmotorized use areas, or the Jewel Basin hiking area, where these uses are not
allowed. Although all action alternatives have a very low risk of disturbing mountain goats because
mountain goats use very steep terrain, alternative C is slightly more protective because all modeled
mountain goat habitat would be in recommended wilderness (management area 1b). Under alternative B
modified, most mountain goat habitat would be in existing or recommended wilderness. Under
alternatives B modified and C, mechanized transport or motorized use (e.g., mountain bikes, chainsaw
use) would not be suitable in management area 1b (see figures 1-15 through 1-17).

Cumulative effects

Mountain goat habitat is found in Glacier National Park, adjacent to the Forest, and on the Forest itself.
Connectivity between Glacier National Park and NFS lands in the Middle Fork of the Flathead River has
been maintained by an existing highway underpass that is used by mountain goats to access a mineral lick
on the Forest Service side of U.S. Highway 2. Glacier National Park, encompassing about a million acres
adjacent to the Forest, is closed to mountain goat hunting.

Past habitat management and hunting of mountain goats has been at levels that have sustained the
population in most areas. Mountain goats occurred along the Whitefish Divide in the North Fork
geographic area at one time but have been absent for close to 50 years. They were probably over-
harvested at a time when regulations and road access made goat hunting easier (T. Thier, MFWP, personal
communication, 2011). In the past few decades, the Forest has closed many miles of roads in the
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Whitefish Range. Montana Fish, Wildlife and Parks may reintroduce mountain goats to an area of the
Whitefish Range in the future, but this is currently highly uncertain.

Mountain goats may be affected by increases in recreation near their kidding areas or winter habitat, but
in the heavily used Jewel Basin and adjacent Glacier National Park, they generally appear to be tolerant of
people and may even become habituated to people. Mountain goats are generally not tolerant of dogs, so
people hiking with dogs have had conflicts with mountain goats. Recreation personnel in the Glacier Park
and the Jewel Basin are working to educate hikers to reduce the risk of conflicts.

Research on mountain goat-human interactions and on the impacts of climate change are underway in
Glacier National Park. In the future, summer heat stress and the timing of snowmelt may affect mountain
goats; however, there is a level of uncertainty about the effects of winter climate change at the highest
elevations where mountain goats live. Glacier National Park, tribal lands of the Confederated Salish and
Kootenai Tribes, and Forest lands provide a combined acreage of over 2 million acres where disturbance
to mountain goats is relatively low.

Peregrine falcon

Affected environment

The peregrine falcon is a large neotropical migratory bird known to breed across Montana and winter in
Mexico and South America. Peregrine falcons are breeding or permanent residents across maost of the
western United States. They were formerly listed under the Endangered Species Act. Nationwide
estimates of territory occupancy, nest success, and productivity all substantially exceeded the target values
needed to sustain recovery of the species, and the peregrine falcon was delisted from the endangered
species list in 1999 (USFWS, 1999). Peregrine falcon population biology, ecology, habitat, and
relationships identified by research are described in the Federal Register (USFWS, 2003b), the Montana
Natural Heritage Program (MNHP-MTFWP, 2015b) and the NatureServe Web site (2015b).

Chemical contaminants used in the 1940s built up in the food chain and caused egg shell thinning so that
peregrines were unable to produce young. Peregrine falcon populations crashed over most of their known
range, and by the early 1980s and there were no known nesting peregrine falcons in the state of Montana.
The number of known active peregrine falcon territories in Montana increased dramatically from 14 in
1994-96 to 84 active territories in 2017 (MPI, 2017).

The Montana Peregrine Institute monitors peregrines (www.montanaperegrine.org/index.html). As of
2015, there were 13 reported breeding territories within the Forest geographic areas; four in the Flathead
River watershed, one in the Swan, two in the Stillwater, and six listed as being in the vicinity of
Whitefish. This includes four new territories with data that is still considered tentative (MPI, 2017), but
the monitoring results represent a large increase in reported territories in the last 10 years.

Peregrine falcons typically nest in a scrape on cliff ledges near lakes or major rivers and prey upon birds
by diving in the air. Adult falcons demonstrate a high degree of breeding fidelity and are known to reuse
the same cliff nest site for several decades (USFWS, 2003b). Nesting habitat is created by geologic
factors and has not changed significantly since populations crashed. Habitat for bird species that
peregrines prey upon is diverse and generally provides for a high diversity of bird species.

Courtship, nesting, and fledging generally occur between February 1 and mid-August. Falcon nests are
generally placed in areas where concentrated human activities do not occur. Human activities have the
potential to negatively impact falcons during the nesting period, depending on the type of activity and the
distance. Disturbance near active nests can displace individuals and cause nest abandonment (Hamann et
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al., 1999). Peregrine populations have recovered with the level of human activities currently occurring on
NFS lands.

Peregrines are sensitive to some types of human disturbance, such as blasting and low-altitude helicopter
flights at nest sites, during the time periods when they are raising young. Activities that may affect
peregrine populations also include collection of young for falconry, illegal shooting, and collision with
power lines, fences, or cars. Because peregrine falcons do not feed on road-killed animals, they are not as
susceptible to vehicle collisions as bald eagles._In the past, peregrine populations were in drastic decline
as a result of DDT use on croplands. DDT has been banned in the United States, but contaminants in
peregrine winter habitat can reduce their reproduction or cause direct mortality. Many of the activities that
may be threats to peregrines are not under the authority of the Forest Service or occur on other land
ownerships

Key stressors

Human disturbance

Activities that may occur on NFS lands near peregrine falcon nesting habitat include timber harvest and
associated road use, blasting, helicopter use, and some types of human recreation activities (USFWS,
1999). The Federal Aviation Authority regulates aircraft. The Forest Service does not have statutory
authority over public aviation. The Forest Service has authority over its use of aircraft and manages
helicopter landings on NFS lands. The Forest manages motorized vehicle access to habitat on NFS lands.

Changing climate

Peregrine falcons are not believed to be sensitive to climate changes. Although climate changes may
affect the potential prey of peregrine falcons, they prey on a wide variety of other birds, so they would be
likely to shift to species that become more abundant as the climate changes. They can move long
distances to find food.

Key indicator for analysis
The following species-specific indicator applies to the peregrine falcon:

e Risk of human disturbance near active nest sites

In addition, refer to the key indicator for cliff, rock, scree, and cave habitats.
Environmental consequences

Effects common to all action alternatives

Plan components support key ecosystem characteristics for peregrine falcons because plan components
limit disturbance at cliffs used as nesting sites during key time periods and support diverse habitats for a
wide variety of bird species to provide prey (as well as for other birds of prey).

Alternative A

Recovery of the species has occurred during implementation of the existing forest plan. The 1986 forest
plan provides direction to do a biological evaluation prior to implementing national forest vegetation
management activities within 0.25 mile of nests or the use of pesticides within 15 miles of nests and to
apply the American Peregrine Falcon Recovery Plan (appendix SS of the 1986 forest plan) during site-
specific analysis.
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The 1986 forest plan also states that the following guidance will be applied to activities that may affect
the peregrine falcon:

e Prohibit disturbance-causing activities such as road construction, logging and seismic exploration
using explosives within %2 mile of active peregrine falcon nests during the nesting period,;
February 1 through August 1.

Alternatives B modified, C, and D

As discussed under section 3.7.4, subsection “Cliff, cave, scree, and rock habitats,” and the “Aquatic,
wetland, and riparian habitats,” key ecosystem characteristics described in the “Affected environment”
section would be supported by implementation of plan components. Plan components would maintain or
improve feeding habitat and promote a diversity of prey species. In addition, species-specific plan
components included in all action alternatives would support the peregrine falcon by limiting activities
known to disrupt nesting during the nesting season. Forestwide guideline FW-GDL-WL DIV-05
addresses disturbance to peregrine falcons by specifying that new projects or special-use authorizations
for activities that are known to disrupt peregrines should be avoided from February 1-August 15 within
0.5 mile of cliffs used as active nest sites (identified in cooperation with MFWP) unless they include
strategies or design features to mitigate disturbance. This guideline does not apply to emergency activities
or areas identified as suitable for motorized over-snow vehicle use during their designated open season.

Cumulative effects

Because peregrine falcons tend to nest at low elevations along rivers and lakes that are heavily used by
people, increases in human population and recreational use of the large rivers and lakes where peregrines
nest could increase human disturbance. However, because peregrines often nest in places that are
inaccessible to people, this is expected to have a minor effect. There is no known rock climbing in areas
of the Forest with peregrine nests. Peregrine falcon nesting territories have increased with existing levels
of human use.

Federal and State water quality laws protect waterbodies from contaminants that could affect the food
chain of the peregrine falcon. Montana Fish, Wildlife and Parks regulates falconry and enforces penalties
for the illegal shooting or poisoning of peregrine falcons. Montana Fish, Wildlife and Parks also works
with State and Federal highway departments to ensure that nesting cliffs near highways are not impacted
by highway construction.

Persistent grass/forb/shrub habitat

Introduction

About 175 wildlife species and two invertebrate species are known to occur on the Forest that use
grass/forb/shrub or meadow habitats to meet at least some of their needs on a seasonal basis (see appendix
6). The Forest manages a small amount of persistent grass/forb/shrub habitats compared with surrounding
lands (e.g., tribal lands of the Confederated Salish and Kootenai Tribes, the Helena-Lewis and Clark
National Forest). Similar to the hardwood tree-dominated communities, persistent grass/forb/shrub-
dominated plant communities are uncommon on the Forest. Less than 5 percent of the Flathead National
Forest is estimated to provide this habitat (see appendix D of the forest plan). As a result, many species
that are known as grassland species (Daniel Casey, 2000) or that depend upon grass/forb/shrub habitats
year-round, are not yearlong residents on the Forest. For example, bighorn sheep are observed feeding on
grassy slopes in the Bob Marshall Wilderness Complex along the boundary of the Helena-Lewis and
Clark National Forests during the summer months but are not yearlong residents.
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Affected environment

On the Forest, much of the persistent grass/forb/shrub habitat occurs in areas where moisture or soil
conditions limit tree growth. Many of these areas occur as small patches or stringers surrounded by
coniferous forest. Examples of key ecosystem characteristics for species associated with this habitat are
abundant grasses, forbs, and shrubs that provide foraging and nesting sites. Species such as great gray
owls hunt in wet or dry meadows and pastures(Hayward & Verner, 1994). Species such as elk forage in
wet meadows as well as on open grassy slopes. There are no specific species discussed in this section
because most of the species on the Forest are also associated with early-successional forest habitats
created when disturbances (such as fire, timber harvest, or avalanches) change coniferous forest to
transitional grass/forb/shrub habitat, as discussed in section 3.7.4., subsection “Coniferous forest
habitats.”

This section assesses the effects to most species associated with persistent grass/forb/shrub habitats.

Key stressors

Because many persistent grass/forb/shrub habitats on the Forest occur in remote areas, fire, fire
suppression, and invasive weeds and their treatment are the primary processes or activities that have
affected these habitats on the Forest. Non-native plant invasion and livestock grazing can affect the
quality or quantity of grass/forb/shrub communities, affecting nesting and feeding habitat or cover for
wildlife. Seeds of non-native plants can be carried to NFS lands from other lands by wind, water,
motorized and nonmotorized vehicles, machinery, livestock, wild animals and people, so control of this
stressor requires a cooperative effort. The Forest has the authority to manage non-native plant invasion on
NFS lands.

Key indicator for analysis of most species associated with grass/forb/shrub habitats

In addition to the effects discussed under section 3.3.3 on vegetation composition, the following indicator
is used to focus the analysis.

e Quality and quantity of persistent grass/forb/shrub habitats
Environmental consequences

Effects common to all alternatives

Plan components would support key ecosystem characteristics because ecosystem processes (e.g., slow
soil development, fire, and avalanches) would maintain or create these habitats and because controlling
invasive weeds would maintain or restore the ecological integrity of grass/forb/shrub habitats.

Alternative A

The 1986 forest plan does not have specific objectives to treat grass/forb/shrub habitats with prescribed
fire or to treat a certain number of acres to reduce the density or spread of invasive weeds in
grass/forb/shrub habitats. However, since the need has been recognized, these activities have been
accomplished under the guidance of an invasive species EIS and numerous cooperative projects between
the Forest, the counties, the State, and non-government organizations.

Alternatives B modified, C, and D

Alternatives B modified, C, and D would benefit wildlife by having specific plan components to maintain
or improve the composition of grass/forb/shrub habitats, to control invasive weeds, and to limit livestock
grazing (see also sections 3.6 and 3.24). Desired condition FW-DC-TE&V-09 addresses the diversity of
grass/forb/shrub habitats and would benefit wildlife. Desired conditions for grazing (FW-DC-GR-01
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through 03) would also benefit wildlife. Standard FW-STD-GR-05 limits cattle grazing in the grizzly bear
primary conservation area, which would limit the risk of spread of non-invasive plant species and benefit
wildlife because the area covered by cattle allotments would not increase (the Forest does not have sheep
grazing allotments).

Under alternatives B modified, C, and D, plan components for non-native invasive plants (FW-DC-NNIP-
01 through 04, FW-GDL-NNIP-01, and FW-OBJ-NNIP-01) would benefit wildlife species by controlling
invasive species with integrated pest management approaches by treating 12,000 to 16,000 acres over the
expected 15-year life of the plan in order to contain or reduce non-native invasive plant density,
infestation area, and/or occurrence. Over the life of the plan, a total of 1,500 to 5,000 acres would be
treated through management activities such as prescribed burning to maintain persistent grass/forb/shrub
plant communities (see FW-OBJ-TE&V-04).

Cumulative effects

This section summarizes the activities and effects that are common to most species associated with
grass/forb/shrub habitats. The Forest has very limited persistent grass/forb/shrub habitats because most of
the Forest gets sufficient precipitation and has sufficient soil development to support trees.

Grass/forb/shrub habitats have shifted from where they occurred historically and are anticipated to
continue to shift over time as human settlement and climate conditions change. In the distant past,
prescribed fire was used as a tool by Native Americans to create and sustain persistent grass/forb/shrub
habitats, especially in valley bottoms in the warm-dry and warm-moist potential vegetation types where
some key wildlife species spent the winter. Subsequently, some Flathead Valley lands were converted to
human developments or agricultural lands. If properly managed, livestock grazing is compatible with
maintenance of grass/forb/shrub habitats. Some wildlife species have adapted to these changes and now
use agricultural lands that provide grasses and forbs. Even where forested lands were not permanently
converted to developments, wildfire exclusion has resulted in succession of grass/forb/shrub habitats,
especially adjacent to where human developments occur.

It is unlikely that changes in climate on the Forest would reduce precipitation for a long enough period of
time to convert forested lands to grasslands, but wildfires are likely to play a dominant role in the future.
In the future, if wildfires burn the same acreage more than one time in rapid succession, trees (even
lodgepole pine, which produce seed at a relatively young age) may not grow old enough to produce seed
between burns, so grass/forb/shrub areas may persist for longer periods of time. This occurred in some
areas of the Forest after wildfires in 1910, 1919, and 1926.

In summary, proposed management direction on the Forest, in the context of all lands of the larger
landscape, contribute to persistent grass/forb/shrub habitats. Although the Forest does not have authority
over all the stressors, the ecological conditions of persistent grass/forb/shrub communities would be
provided on NFS lands. This would be accomplished by plan components to support natural ecosystem
processes that create these habitats and to restore habitats that have been affected by invasive species.
Coarse-filter plan components provide for biodiversity and ecological conditions that support the long-
term persistence of the majority of species associated with these habitats. Grass/forb/shrub habitat is
distributed across all Forest geographic areas.

High-elevation habitats

Affected environment

High-elevation ecosystems include species associated with krummholz (stunted and wind-deformed
trees), high-elevation tree species such as whitebark pine, snow, and alpine habitats (see appendix 6).
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These habitats occur in portions of the cold potential vegetation type, which covers approximately
335,500 acres, or 14 percent, of the Forest (see appendix D of the forest plan). Most ecosystems that
occur at high elevations are not substantially altered from historical conditions. Historically, these
ecosystems have been affected by high winds, extreme temperatures, avalanches, unstable rock, poorly
developed soils with low organic matter, and/or high ultraviolet radiation levels. Snow retention provides
moisture for plants during the growing season, as well as habitat. Examples of species associated with
high elevations (that have not been addressed in other sections of this final EIS) include the wolverine,
American pipit, golden-mantled ground squirrel, white-tailed ptarmigan, and gray-crowned rosy-finch.
Examples of key ecosystem characteristics of high-elevation habitats on the Forest are that they have
colder temperatures, more snow cover than lower elevations, and snow that persists into the spring.
Wildlife species associated with this habitat may use the accumulated snow for nesting, denning, or
shelter from the wind and cold. Some species dig beneath the snow for foraging.

For example, the white-tailed ptarmigan and gray-crowned rosy-finch are restricted to the highest
elevations in wilderness areas on the Forest during the breeding season (Kuennen, 2013l, 2013p). Habitat
for the white-tailed ptarmigan is alpine locations; moist vegetation near snowfields and streams and
willow-dominated (Salix spp.) plant communities are present in all areas heavily used by ptarmigan in
summer. In winter, according to work by Choate and Scott, ptarmigan occupy rocky areas and patches of
krummholz (Choate, 1963). Gray-crowned rosy-finches nest in abandoned buildings, crevices, cliffs, and
talus among glaciers or persistent snowfields and forage in barren, rocky, or grassy areas adjacent to the
nesting sites.

This section assesses effects to most species associated with high-elevation habitats.
Key stressors

Land management

On the Forest, there have been few stressors to species associated with high-elevation habitats and
persistent spring snow because the majority of this habitat is in remote or protected areas on NFS lands,
through designation as wilderness and inventoried roadless areas (figure 1-73). The main activities that
occur are related to dispersed recreation. Recreational uses and management activities (such as trail
construction) may be stressors in some locations.

Changing climate

There is a great deal of uncertainty surrounding climate change and its potential effects on high elevation
habitats, because the level of uncertainty associated with winter temperature and precipitation is higher
than for summer temperature and precipitation. Whether it is invasive species (e.g., white pine blister
rust), drought, uncharacteristic wildfires, or some other agent or combination of agents that serves to
stress high-elevation ecosystems, recent research suggests that climate change will likely exacerbate those
stressors and that “stress complexes” will continue to manifest (Robert E. Keane et al., in press). Potential
effects considerations associated with climate change are described in section 3.1.2, the introduction to
section 3.3, and section 3.5.2 under the “Alpine habitat group.”

Key indicators for analysis of most species associated with high-elevation habitats

In addition to the effects discussed under section 3.7.5, subsection “Wolverine,” the following key
indicators are used to focus the analysis:

e Land management

e Changing climate
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Environmental consequences

Effects common to all alternatives

High-elevation habitats are affected by inherent geologic and climatic conditions. Ecosystem plan
components would meet the needs of species associated with high-elevation habitats. Species associated
with this habitat live at the highest elevations in existing wilderness where there are generally few, if any,
threats to habitat. There are no differences in existing wilderness for any alternative.

There are differences in alternatives with respect to recommended wilderness (figures 1-01 to 1-04) and
suitability for motorized over-snow vehicle use (figures 1-42 to 1-45), discussed in detail in the section on
wolverines (see section 3.7.5, subsection “Wolverine”).

Cumulative effects

This section summarizes activities and effects that are common to most species associated with high-
elevation habitats (for wolverine, see section 3.7.5, subsection “Wolverine”).

During the summer and fall, nonmotorized trails at high elevations receive use primarily by hikers,
horseback riders, and mountain bikers. Some NFS roads access high-elevation habitats, but a number of
NFS roads as well as some high-elevation wheeled motorized trails have been closed in recent decades,
making areas less accessible to people. The area where motorized over-snow vehicle use is allowed was
more widespread in the past; it has been limited since implementation of the winter-use provisions of the
Flathead’s winter motorized recreation plan, which is amendment 24 to the 1986 forest plan (USDA,
2006). This decision identified areas and routes open and closed to motorized over-snow vehicle use.
Amendment 24 currently allows motorized over-snow vehicle use on about 31 percent of the Flathead
National Forest (all outside of wilderness areas), and it is not allowed on about 69 percent of the Forest.
Many high-elevation areas are open to motorized over-snow vehicle use from December through March
only, but the amendment 24 decision included four “late spring” areas where motorized over-snow vehicle
use is allowed during April and May (see section 3.7.5, subsection “Grizzly bear,” for more details).

Glacier National Park, the Mission Mountains Tribal Wilderness (adjacent to the Forest), and State lands
managed by Montana Department of Natural Resources and Conservation (in and adjacent to the Forest)
also provide high-elevation habitat with persistent spring snow. Glacier National Park and the tribal
wilderness are closed to motorized over-snow vehicle use. Montana Department of Natural Resources and
Conservation lands on portions of the Stillwater State Forest in the Salish Mountains geographic area, the
Coal Creek State Forest in the North Fork geographic area, and the Swan State Forest in the Swan Valley
geographic area are generally open to motorized over-snow vehicle use.

Ski areas also are located in high-elevation habitats with persistent spring snow. Whitefish Mountain
Resort has operated on NFS lands under a special-use permit as a ski area since the 1940s and as a year-
round resort since the 1980s. This area has the highest level of year-round use of any recreation area in
persistent snow and high-elevation habitats on the Forest. The Blacktail Mountain Ski Area also operates
on NFS lands under a special-use permit, but it is not operated as a year-round resort.

There are no mineral or energy developments in high-elevation habitats on the Forest (see section 3.23 for
more details).

Habitat conditions associated with snow that persists through the spring were not a concern in the past but
have become a concern in recent decades due to changes in the timing of snowmelt that have been
documented worldwide and in areas of Glacier National Park (adjacent to the Forest) over the last
century. The most important climate change predictions for this group of species are that the mean
monthly minimum temperature (spring and autumn) and the mean monthly maximum temperature
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(winter) may rise above freezing more months out of the year. Seasonal precipitation is projected to be
slightly higher in winter and spring. The combination of these two factors may be beneficial, neutral, or
detrimental to these habitats, depending upon whether more precipitation falls as rain or as snow and at
what elevations. If the temperature in winter or spring rises above freezing for a more prolonged period of
time, snow does not persist as long. However, if increased precipitation falls as snow at high elevations,
this could offset the increased melting. Winter climate change predictions have less certainty than
summer climate change predictions (see sections 3.1.1 and the Forest assessment (USDA, 2014a) for
more details).

In summary, proposed management direction on the Forest, in the context of all lands of the larger
landscape, contributes to high-elevation habitats, including those with persistent spring snow. Although
the Forest does not have authority over all the stressors to high-elevation habitats, ecological conditions
and the processes that maintain them would be provided on NFS lands. High-elevation habitat is
distributed across all Forest geographic areas. Coarse-filter plan components provide for biodiversity and
ecological conditions that support the long-term persistence of the majority of species.

Coniferous forest habitats

Introduction

Hundreds of vertebrate species and about a dozen invertebrate species that are associated with coniferous
forests and their key ecosystem characteristics are known to occur on the Forest (see appendix 6). Plan
components for terrestrial wildlife habitats are integrated with the vegetation plan components. Vegetation
plan components are specified for potential vegetation types, which are groupings of individual habitat
types (Pfister, Kovalchik, Amo, & Preshy, 1977). Habitat types are an aggregation of ecological sites of
like biophysical environments (such as climate, aspect, soil characteristics) that produce plant
communities with similar composition, structure, and function. Potential vegetation types serve as a basis
for describing certain ecological conditions across the Forest and are useful in understanding potential
productivity, natural biodiversity, and processes that sustain these ecosystem conditions. Forest plan
figures B-03 through B-09 display the potential vegetation types, their distribution, and their pattern
across the Forest. The potential vegetation types are the warm-dry, warm-moist, cool-moist, and cold
coniferous forest types. The cool-moist type is most abundant across the Forest, making up about 68
percent of the Forest’s acreage (see forest plan appendix D for more details). Appendix 6 lists the
association of wildlife species with potential vegetation type groups.

Because wildfire, insects, and disease have historically created a mosaic of habitats that range from
young, open forest with shade-intolerant conifer species to dense, old forest with shade-tolerant species,
most of the associated wildlife species are adapted to a complex of successional stages and species
compositions that are within the natural range of variation. This complex of successional stages meets
their needs for nesting or denning, foraging, resting, cover, and connectivity. For example, the goshawk
nests in large trees but hunts in forested areas with an open understory. Some species are habitat
generalists that are associated with all coniferous forest types in all successional stages found on the
Forest. White-tailed deer spend much of the winter at lower elevations in mature coniferous forests that
have sufficient canopy trees to intercept snow, but they forage in all successional stages throughout the
year, including in openings. Marten prefer coniferous forest cover but prey on a wide variety of small
mammals, including those that have high densities in forest openings. Some species, such as the Clark’s
nutcracker, are associated with particular tree species for nesting and foraging (e.g., whitebark pine and
ponderosa pine) that are uncommon on the Forest. Species such as the Canada lynx and boreal owl are
associated with boreal forests in the cool-moist and cold potential vegetation types (Kuennen, 2013e).
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Fire and regeneration harvest in coniferous forest create early-successional habitat on a temporary basis.
About 175 species on the Forest use early-successional grass/forb/shrub habitats for feeding or breeding
during all or portions of the year (see appendix 6). These transitory grass/forb/shrub habitats may be a
successional stage of coniferous forest development that lasts approximately 10-20 years following fire or
timber harvest, or they may persist for several more decades on harsh sites with slow forest growth or in
areas where wildfires have burned the same area more than once in a short period of time (see also section
3.7.4, subsection “Persistent grass/forb/shrub habitat™).

Because there are specific key ecosystem characteristics for some wildlife species associated with
coniferous forests, the analysis of effects can be found in three subsections of section 3.7.4 of this final
EIS: (1) “Coniferous forest habitats,” (2) “Old-growth forest: Very large live and dead trees,” and (3)
“Burned forest and dead tree habitats.” Species such as the pileated woodpecker and fisher are associated
with forest structure that has snags and downed wood in the very large size class for nesting, resting,
feeding, or denning. Species such as the black-backed woodpecker are associated with the abundant dead
trees of a wide range of sizes as well as the abundant wood-boring insects found in recently burned
forests.

This section assesses the effects to most species associated with coniferous forest habitats in a variety of
successional stages. Following the general discussion, five species and one species group (ungulates) are
discussed as examples in order to help display differences in effects of alternatives. The five species are

the flammulated owl, Clark’s nutcracker, gray wolf, northern goshawk, and marten. The ungulate species
group includes species such as deer, elk, and moose. For Canada lynx and grizzly bear, see section 3.7.5.

Affected environment

Coniferous forest habitats occur on over 2 million acres, or about 95 percent, of the Forest (see appendix
D of the forest plan). Most of these forest habitats are located in relatively undeveloped areas (such as
designated wilderness and inventoried roadless areas) and have been influenced primarily by natural
ecological processes and disturbances, with a low level of human activity. Cumulative total acres of
timber harvested on the Forest from the 1940s through 2012 is about 394,000 acres (about 16 percent of
the total Forest acres), reaching a peak in the 1970s and declining since then (see table 18). In contrast,
wildfires burned relatively few acres from 1940 to 1990 (see figure 56 in section 3.8.2) but started
increasing in the mid 1990s, reaching a peak in the decade 2000 to 2010. Approximately 430,000 acres
burned by wildfire on Flathead National Forest lands between 1994 and 2013, or about 18 percent of
Forest acres (see table 95 in section 3.8.2, and Trechsel (2014)). The areas burned included about 69,000
acres of forest that had been harvested in the decades prior to the fires. Planting of tree seedlings within
areas disturbed by fire or within regeneration harvest units has occurred across approximately 136,000
acres (about 5.6 percent) of Forest lands since 1950. About 61,000 of these acres were planted from 1990
to 2013. Planting is usually conducted to establish desired tree species on a site where natural
regeneration is not expected to be sufficient, to increase tree diversity, and to restore species that have
been affected by introduced diseases such as white pine blister rust.

Some species prefer the early-successional stages of a forest’s development, but others prefer later stages.
Some species prefer edge habitats, but other species, called forest-interior species, do not. Forest-interior
species need corridors between early-successional forest and mature forest that are wide enough to reduce
edge effects that matter to the targeted species (Lidicker & Koenig, 1996). Temple (1986) studied the
effects of “edge” on 16 species of forest-interior birds and defined the “core area” of a forest as the area
more than about 300 feet from an edge. When mature or old forests remain in small patches or stringers,
surrounded by early-successional forest, they are said to be “fragmented.” For the 16 bird species studied
by Temple, having a core area was a better predictor of bird species presence and abundance than was the
total area of the fragment. Problems associated with forest fragmentation include weather-related effects
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(such as blowdown), loss of forest interior habitat, loss of habitat connectivity, and increased vulnerability
to predators or nest parasites (Finch, 1991).

Key stressors

On all lands, timber harvest and associated road access, prescribed fire, wildfire, thinning, and planting
can affect the quantity, quality, patch size, and connectivity of coniferous forest wildlife habitats. Fire
suppression can alter the historic stand structure important to some species. These activities can also
affect habitat connectivity. Habitat connectivity provided by forest cover is discussed following the
section on marten. For other aspects of habitat connectivity, see section 3.7.6.

Key indicators for analysis of most species associated with coniferous forest habitats
o Forest size class

Management area suitability for timber production and management areas where timber harvest is
allowable (see section 3.21 for more details)

Differences in modeled effects of alternatives on forest size class are used as an indicator of successional
stage. Effects of vegetation management were modeled for each alternative. Potential vegetation types
(see forest plan figure B-03), key ecosystem characteristics, and key indicators for coniferous forests are
discussed in detail in section 3.3.

The SIMPPLLE model was used to estimate the effects of factors such as fire, insects and disease, and
forest succession over the next five decades. Although wildfire is difficult to predict, the SIMPPLLE
model has associated fire and suppression logic that simulates the effects of wildfire. Vegetation
treatments, including timber harvest, were modeled using the Spectrum model, which applies potential
management actions to landscapes over a specified time period, using constraints such as anticipated
budgets and timber suitability and desired goals (objectives), and displays the resulting outcomes. The
two models were used interactively to analyze vegetation conditions. See appendix 2 for more details on
the vegetation modeling.

This section discusses potential consequences based upon the likelihood of future conditions as depicted
in the simulation modeling processes. Model results are probabilistic and are not intended to produce
precise values for vegetation conditions. The results are a useful tool for comparing alternatives and
assessing how vegetation might change over time. Model outputs augment other sources of information,
including research and professional knowledge of how ecosystem processes (such as succession) and
disturbances and stressors (such as fire, insect infestation, timber harvest, and climate) might influence
changes in vegetation conditions over time, especially at the scale of the plan area.

There are more similarities than there are differences in the modeled results for changes in vegetation
conditions over time between alternatives. Generally, the alternatives almost always follow similar trends,
with variation in the rate and degree of change over the five-decade model period. All alternatives have
similar amounts of modeled natural disturbances, such as fire and insect or disease activity, which would
influence vegetation conditions (including snags, downed wood) and landscape patterns over time. The
model does not use prescribed fire as an option for alternative A, although prescribed fire is used to meet
wildlife objectives in some areas, such as big game winter habitat. Some management areas are suitable
for timber production and some are not suitable for timber production. In some areas, timber harvest is
allowable under certain conditions, even if the areas are not suitable for timber production (see sections
3.3 and 3.20 and appendix 2 for more details).

The effects of alternatives on size class are summarized below, with effects on most species associated
with coniferous forests in a variety of successional stages described first. The sections on individual
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species discuss how Ecosystem Research Group modeled the habitat for selected species on the Forest.
These species include the flammulated owl, marten, goshawk, elk, moose, and white-tailed deer (see
appendix 3 for more details).

Environmental consequences

Summary of modeled alternative consequences

Some wildlife species are associated with particular size classes, but others are associated with a mix of
size classes. For, example, some migratory birds prefer nesting or foraging in the seedling/sapling size
class where forest conditions are more open and shrubs, grasses, and forbs are more abundant for nest
sites or sources of food. Other migratory birds prefer nesting and feeding in the mature size class where
forest conditions are characterized by taller trees. Ecosystem plan components would meet the needs of
most species associated with coniferous forest habitats in a variety of successional stages. Forest size
classes change over time, and the majority of species associated with coniferous forests are adapted to
these changing conditions. Conditions change due to forest succession, natural drivers and stressors (e.qg.,
wildfire, insects, disease) and active vegetation management (e.g., timber harvest, fuels reduction,
prescribed fire). A variety of successional stages adds to forest diversity.

A summary of the model results for forest size class follows; refer to section 3.3.4 for more detailed
information.

Seedling/sapling size class: Model results for all alternatives show that an upward trend in this size class
is likely over the next five decades, with the exception of the warm-moist potential vegetation type. In the
warm-moist potential vegetation type, early-successional forest in the seedling/sapling size class trends
downward for all but alternative A. The modeled trend for the seedling/sapling size class indicates that
fire (mostly high-severity wildfire but also some prescribed fire) remains a main driver of vegetation
change. Most of the Forest is expected to remain within the range of natural variation for the next five
decades. This size class generally provides wildlife benefits of a high quantity of forage, nesting habitat
for species that nest in grass/forb/shrub habitats, and connectivity of these habitats. Transitional forests
stay in this size class for a period of about 20 years, on average, before moving into the small/medium
size class as a result of forest succession. The time it takes can be highly variable, however, depending
upon the productivity of the site, density of trees, and whether a site is planted or precommercially
thinned.

Small/medium forest size class: Model results for all alternatives show a downward trend by the fifth
decade for the acreage in small and medium size classes. Existing amounts of the medium size class are
high forestwide and in all potential vegetation types except warm-dry, so the downward trend is generally
favorable relative to the desired condition. The small/medium size class does generally not have the
benefit of a high quantity of forage, nor does it have the benefit of large and very large trees for wildlife
denning or nesting, so its habitat quality for many wildlife species tends to be lower. However, it does
provide cover for forest habitat connectivity. Forests on most sites may stay in a small to medium forest
size class for 50 to 80 years before moving into the large size class as a result of forest succession. The
time it takes can be highly variable, however, depending upon the productivity of the site and the density
of trees.

Large forest size class: Modeling for all alternatives indicates there will be a strong increase in the
acreage of the large size class by the fifth decade, forestwide and within all potential vegetation types.
Natural succession of forests into larger size classes is the main driver of this increase. Model results
indicate that natural disturbances have a substantially greater impact on reducing this size class than
timber harvest amounts, with fire, insects, and disease the primary disturbances. This size class generally
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provides the benefit of a high quantity of denning and nesting habitat for species associated with mature
forest as well as connectivity of these habitats. The time it takes for a forest to change from the large to
the very large size class through forest succession can be highly variable, depending upon the productivity
of the site, density of trees, whether a site is planted or precommercially thinned, and the amount and
pattern of insect or disease infestation. It may take only 20 or 30 years, or it may never occur, such as in
dense forest conditions where tree growth is very limited.

Very large forest size class:_Model results show that the acreage in this size class is likely to increase in
the warm-dry and warm-moist potential vegetation types; to stay relatively static in the cold type; and to
decrease in the cool-moist type. The trend upward in the very large size class in the warm-moist potential
vegetation type is likely tied to the higher productivity and growth rates in this type as well as to the fact
that most of it occurs in areas where wildfires are likely to be suppressed. Model results indicate that
natural disturbances have a substantially greater impact on reducing this size class than timber harvest
amounts, with insects and disease the primary disturbances. The downward trend in the cool-moist type is
likely due to the effects of stand-replacement fire, which changes the forest to an early-successional stage.
Some of the change is also due to the activity of insects and disease, primarily the Douglas-fir beetle. This
size class generally provides the benefit of very large trees for nesting, denning, and resting.

Forestwide, alternative C shows the greatest modeled increase in the very large size class, followed by
alternative D, alternative B modified, and alternative A. Though alternative C has nearly as many average
acres harvested per decade as the other alternatives, the model applied much less regeneration harvest
than it did non-regeneration harvest (e.g., commercial thinning), which would result in an increase in the
forest size class category. However, actual treatments on the ground may or may not be of the same
proportions as the model projected among the alternatives. Treatment prescriptions depend entirely on
site-specific conditions and project objectives.

In summary, modeled increases in the large size class and in the very large size class of the warm-dry and
warm-moist potential vegetation types would be beneficial to wildlife species associated with mature
forest cover and large or very large trees. These size class changes, combined with model results showing
an increase in the proportion of western larch, ponderosa pine, and western white pine, would be positive
for habitat diversity and many nesting birds. Increases in the seedling/sapling size class are beneficial for
species associated with grasses/forb/shrub habitats (see appendix 6). Reductions in the small/medium size
class are beneficial for many species as this size class tends to have the lowest diversity.

Effects common to all alternatives

Under all alternatives, about 1.6 million acres of the Forest are lands that are not suitable for timber
production because they are in existing wilderness or are in inventoried roadless areas, which are not
suitable for timber production under the 2001 Roadless Area Conservation Rule (see table 149 and figures
B-25 and B-26).

Timber harvest is allowable on some lands identified as not suitable for timber production for such
purposes as salvage, fuels management, insect and disease mitigation, protection or enhancement of
wildlife habitat, research or administrative studies, or recreation and scenic resource management (see
section 3.21 for more details). Timber harvest on these lands is not scheduled or managed on a rotation
basis. Timber harvest on these lands would have to be consistent with other management direction. For
example, riparian habitat conservation areas (in alternative A), riparian management zones (in the action
alternatives, and the backcountry management areas (5a through 5d in the forest plan) are identified as
unsuitable for timber production in the forest plan, although there may be site-specific situations where
timber harvest is a desirable tool to use for achieving desired conditions for certain resources, such as fuel
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reduction treatments to reduce fire hazard. These treatments would have to be consistent with the desired
conditions and other plan direction for the area.

There is also plan direction that limits vegetation treatments based on site-specific stand conditions. For
example, old-growth forest is identified at the project level, and standards in the plan under all
alternatives restrict timber harvest, regardless of management area. Additionally, in Canada lynx habitat,
Northern Rockies Lynx Management Direction (NRLMD) vegetation management standards apply
regardless of management area (see appendix A in the forest plan). With respect to lands where timber
harvest is allowable, consequences to wildlife are difficult to predict with certainty in a programmatic
document such as this because it is unknown where wildfires, insects, or disease will occur. Effects to
wildlife would be considered during project implementation.

The differences between the consequences for lands suitable for timber production and lands where
timber harvest is allowable are compared for each alternative. The primary differences in the alternatives
are due to different combinations of management areas, whether the management areas are suitable for
timber production, whether timber harvest is allowable, and the intensity of management that may occur.

Alternative A

Management areas in the 1986 forest plan (alternative A) were grouped into the management area
categories used for alternatives B modified, C, and D (management areas 1 to 7) (see table 3). Under
alternative A, about 534,600 acres are suitable for timber production (see figure 1-09 and table 152), the
most under any alternative. Under alternative A, acres where timber harvest is allowable on lands not
suitable for timber production is 437,700 acres (about 18 percent of the Forest).

In addition to differences in lands where timber harvest is suitable or allowable, other plan components
may affect coniferous forest successional stages and their pattern on the landscape. Alternative A has
limits on distance to cover and regeneration harvest (until adjacent areas recover) in some portions of the
grizzly bear recovery zone/primary conservation area (see “Grizzly bear” subsection of section 3.7.5 for
more details). These guidelines tend to result in an initial pattern of numerous small patches of
seedling/sapling habitat, with distinct edges along boundaries of regeneration harvest areas and
unharvested areas (except in areas where large stand-replacing wildfires have occurred). The
seedling/sapling successional stage generally has low tree canopy cover and a distinct edge for a period of
about 20 years, on average. The amount and pattern of vegetation management resulting from this
alternative would provide the greatest benefits for wildlife species associated with early-successional
forests and edge but would provide the least benefit for wildlife species associated with late-successional
stages and interior forest habitats (see individual species discussions below).

Alternative B modified

Under alternative B modified, about 465,200 acres are suitable for timber production (see figure 1-10 and
table 152). Alternatives B modified and D have similar proportions of management intensity, with
approximately 52 percent of lands suitable for timber production allowing for a moderate level of
intensity of management (management area 6b) and 48 percent allowing for more intense management
(management area 6¢). Alternative B modified has about 447,200 acres (19 percent of the Forest) where
timber harvest is allowable. Under alternatives B modified and D, approximately half of these acres are
comprised of inventoried roadless areas.

In addition to reflecting the differences in lands where timber harvest is suitable vs. those where timber
harvest is allowable, other plan components may affect coniferous forest successional stages and their
pattern on the landscape. Under this alternative, desired conditions for wildlife have been integrated with
desired conditions for vegetation. There are limits on distance to cover in riparian management zones
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(FW-GDL-RMZ-09). Outside of riparian management zones, there are no distance to cover specifications,
but there is a forestwide guideline (FW-GDL-WL DIV-06) that has the intent that connectivity of forest
cover should not be severed. In order to move towards desired conditions FW-DC-TE&V-18 and 19 for
landscape pattern and desired condition FW-DC-TE&V-14 and forestwide guideline FW-GDL-TE&V-06
would create a trend towards larger and more contiguous patches of the large and very large size classes
over time (this is particularly important for some forest-interior species). Seedling/sapling habitat patches
in areas of active management are also likely to be larger in size and to have a less distinct edge in some
areas. These patterns are more consistent with the natural range of variation and would benefit a wide
variety of species. Commercial thinning, small group selection, and prescribed fire would play a strong
role in achieving desired conditions under alternative B modified, according to the models. For example,
in mixed-species forests containing ponderosa pine and Douglas-fir, greater use of commercial thinning,
group selection harvest, and prescribed fire would maintain more cover in the upper canopy and create
more of a mosaic of understory vegetation while increasing grass/forb/shrub habitats. This pattern would
benefit some of the wildlife species associated with a fine-patch mosaic (see individual species
discussions below, section 3.7.6, and section 3.3.8 for more details).

Alternative C

Under alternative C, about 308,200 acres are suitable for timber production (see figure 1-11 and table
152), which is the least of all alternatives. Alternative C has about 403,700 acres (17 percent of the
Forest) where timber harvest is allowable. For alternative C, the largest percentage of these acres are
those allocated to management area 6a (general forest low-intensity vegetation management). With
respect to management area 6, it is likely that there would be less intensive harvest of live conifer trees in
management area 6a areas over time because this management area is not suitable for timber production
and does not have scheduled timber harvest. Less intensive or extensive timber harvest would be of
greater benefit for species associated with late-successional stages or mature forest cover and would be of
less benefit for species associated with early-successional stages (see appendix 6 for a list of species). At
63 percent, alternative C has the highest proportion of lands suitable for timber production with a medium
intensity of vegetation management (management area 6b), and under this alternative 37 percent of the
lands allow more intense management (management area 6c).

In addition to reflecting the differences in lands where timber harvest is suitable vs. those where it is
allowable, other plan components may affect coniferous forest successional stages and their pattern on the
landscape. The SIMPPLLE model assumes that fire suppression is less likely in wilderness and
recommended wilderness management areas than in many other management areas. Because alternative C
has more management area 1b (recommended wilderness), modeling for this alternative indicates there
would be more acres of the seedling/sapling size class than for the other alternatives. This effect would
not be beneficial to species associated with the large and very large size classes or areas of dense cover.
This effect would be beneficial for species associated with the seedling/sapling size class, snags, and
downed woody material of all sizes. Compared to timber harvest, early seral patches created by wildfire
have more shags, are much larger (10,000-40,000 acres in recent decades), have less edge contrast, and
create greater reductions in mature forest connectivity (see individual species discussions below, section
3.7.6, and section 3.3.8 for more details).

Alternative D

Under alternative D, about 482,600 acres are suited for timber production (see figure 1-12 and table 152)
and there are about 522,600 acres where timber harvest is allowable (22 percent of the Forest; see section
3.20 for more details; see figures 1-09 through 1-12 for timber suitability). Under this alternative, the
effects on vegetation pattern would be similar to alternative A, but the model uses prescribed fire to
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achieve desired conditions in areas where timber harvest is not feasible (see individual species discussions
in this section [3.7.4] and in sections 3.3.8, 3.7.5, and 3.7.6).

Cumulative effects

This section summarizes activities and effects that are common to most species associated with coniferous
forest habitats. Wildlife habitats provided by a variety of successional stages are constantly changing due
to processes such as wildfire, insects or disease, and forest succession as well as timber harvest, thinning,
and planting.

In the past, coniferous forest lands in the Flathead Valley bottom were cleared to create agricultural lands.
This resulted in loss of habitat for species associated with the dry ponderosa pine forests that formerly
occupied much of the valley bottom and created habitat for species associated with grasslands or hay
fields. In the past few decades, agricultural lands have been commercially developed or subdivided for
residences as the human population has grown. In the future, increased urbanization and population
growth of the Flathead Valley is expected to lead to increases in forest land clearing and conversion of
habitat on private lands; increased loss of open space and loss of connectivity due to subdivision of
agricultural lands; and greater need for structure protection with less firefighting resources available for
other suppression activities. In the future, the subdivision of private property has the potential to increase
the disturbance or displacement of those species that are sensitive to human disturbance. For some
species, private land development may cause them to shift habitat use to undeveloped lands in Glacier
National Park, the Forest, other private timberlands, or State lands managed by MFWP or the Montana
Department of Natural Resources and Conservation. As a result of a growing human population, higher
levels of recreational use (both motorized and nonmotorized) in areas that previously had low levels of
use could also affect species that are sensitive to disturbance during certain times of the year (see
individual species sections for more details).

Timber harvest, fire suppression, thinning, planting, and wildfires are the past activities that have had the
greatest influence on the amount and distribution of forested habitat on NFS lands as well as State and
private timber lands. These activities have created a variety of successional stages, structures, tree species
mixes, and forest patterns that have been neutral for some wildlife species, beneficial to some wildlife
species, and detrimental to others.

In the future, fuels reduction efforts are possible on all land ownerships, in particular in the wildland-
urban interface near private residences. In the past, decades of very active fire suppression led to a build-
up of fuels at the same time when more people were moving into areas adjacent to and intermingled with
NFS lands on the Forest. Fire suppression in the warm-dry potential vegetation type and ponderosa pine
portion of the warm-moist potential vegetation type, in particular, has changed stand structure and led to
increased tree densities in forests that were historically more open.

In the future, timber harvest (including salvage of fire- or insect-killed trees) occurring on private, State,
or NFS lands may cumulatively affect the quantity and quality of wildlife habitat, especially in the valley
bottoms where people live. The effects to wildlife are difficult to predict because they would depend on a
wide variety of factors (e.g., whether habitat that is outside of historical conditions is restored, where
wildfires and infestations of insects or diseases occur, the type and location of vegetation treatments). If
vegetation trends towards desired conditions for wildlife, the effects would be beneficial. If not, then
habitat quality and quantity may be reduced. The desired conditions for vegetation in the forest plan
would maintain or improve the diversity of forested habitats on the Forest (see section 3.3 for more
details). Other forest land managers (e.g., the Montana Department of Natural Resources and
Conservation) also have land management plans (e.g., the Habitat Conservation Plan of the Montana
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Department of Natural Resources and Conservation) to address wildlife needs, and other agencies employ
wildlife biologists to address desired conditions for wildlife and assess effects of activities on their lands.

In the past, many miles of road were built to access Federal, State, and private lands. Forest roads have
resulted in direct loss of habitat for some wildlife species. For example, roads have made adjacent areas
more accessible for the removal of snags for firewood gathering, and the impact is greatest near
communities (see the sections below on “Burned forest and dead tree habitats” and on individual species
for more discussion on the effects of roads). Forest roads have also increased human disturbance to some
wildlife species (see sections on individual species).

Many miles of forest roads on all land ownerships have been closed with gates or berms or have been
rehabilitated or decommissioned in the last few decades. This has reduced the motorized access for legal
hunting and trapping of some wildlife species, the mortality of some species, and the disturbance or
displacement of some species. As on NFS lands, effects to wildlife associated with human use of roads
will likely continue in the future. Administrative use of roads closed to the public increases during
emergency response situations, such as wildfire response, and also during timber harvest preparation and
implementation. Animals are likely to continue to be killed by vehicle collisions on highways in the
valleys.

In the past, the invasion of Forest lands by non-native species has occurred due to a variety of activities,
including road building, timber harvest, livestock, and recreational activities. Multiple agencies, counties,
and private organizations are involved in educating the public on the importance of preventing the spread
of non-native species, and many agencies engage in management actions to prevent or control
infestations. Grazing has occurred an