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Executive	
  Summary	
  –	
  the	
  328,315	
  Giant	
  Sequoia	
  National	
  Monument	
  is	
  a	
  crown	
  
jewel	
  of	
  the	
  Southern	
  Sierra	
  region	
  and	
  an	
  opportunity	
  for	
  the	
  Forest	
  Service	
  to	
  
showcase	
  science-‐based	
  stewardship	
  as	
  directed	
  by	
  the	
  monument’s	
  authorizing	
  
proclamation.	
  The	
  monument	
  is	
  home	
  to	
  44%	
  of	
  all	
  remaining	
  giant	
  sequoia	
  groves,	
  
contains	
  regionally	
  essential	
  old-‐growth	
  forests,	
  biologically	
  diverse	
  meadows	
  and	
  
unique	
  oak	
  woodlands	
  that	
  support	
  scores	
  of	
  fish	
  and	
  wildlife,	
  including	
  many	
  found	
  
nowhere	
  else	
  on	
  earth.	
  The	
  monument’s	
  authorizing	
  proclamation	
  redirects	
  Forest	
  
Service	
  management	
  from	
  multiple	
  use	
  –	
  the	
  predominant	
  paradigm	
  on	
  most	
  Forest	
  
Service	
  lands	
  –	
  to	
  protection	
  and	
  restoration	
  of	
  the	
  monument’s	
  “objects	
  of	
  interest”	
  
(e.g.,	
  broadly	
  defined	
  as	
  scenic	
  landscapes,	
  rivers,	
  iconic	
  species,	
  rare	
  species,	
  
unique	
  ecosystems),	
  as	
  the	
  predominant	
  use.	
  While	
  the	
  Forest	
  Service	
  has	
  made	
  
great	
  strides	
  in	
  its	
  approach	
  to	
  the	
  monument’s	
  management,	
  considerable	
  
improvement	
  is	
  needed	
  to	
  bring	
  the	
  monument	
  management	
  plan	
  up	
  to	
  the	
  
standards	
  of	
  its	
  authorizing	
  proclamation,	
  particularly	
  with	
  respect	
  to	
  the	
  
monument’s	
  protection	
  and	
  restoration	
  mandates.	
  	
  
	
  
Three	
  standards	
  of	
  evaluation	
  were	
  used	
  to	
  document	
  deficiencies	
  in	
  the	
  monument	
  
management	
  plan	
  and	
  Final	
  Environmental	
  Impact	
  Statement	
  (FEIS):	
  (1)	
  
proclamation	
  consistency	
  review;	
  (2)	
  science	
  consistency	
  review;	
  and	
  (3)	
  
comprehensive	
  review	
  of	
  management	
  approaches.	
  Based	
  on	
  these	
  standards,	
  
Forest	
  Service	
  management	
  of	
  the	
  monument	
  represents	
  four	
  incompatibilities	
  with	
  
the	
  monument’s	
  proclamation:	
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1. Widespread	
  livestock	
  grazing	
  (~15,757 “head months” of livestock are
permitted to graze on ~ 218,000 acres [two-thirds] of the monument’s grassland,
chaparral, open forest, and riparian meadows) is occurring without sufficient
protection/restoration measures – while grazing is permitted under the
monument’s proclamation and existing laws and policies, it is impacting the
monument’s objects of interest through soil compaction, altered channel
morphology and riparian communities, elevated fuel hazards, and spread of
invasives among others and the monument management plan presents numerous
inconsistencies with the protection and restoration mandates of the proclamation.
2. Extensive fuel reduction treatments (one-forth of the monument will receive
mechanical fuel treatments within a combined 1.5 mile Wildland-Urban Interface
zone) will reduce habitat for objects of interest and there is a lack of sufficient
ecologically based alternatives - tree removal standards do not meet the intent of
best science as the preferred management alternative provides insufficient
justification for the 20 in dbh cap for westside forests vs. smaller caps known to
be effective in reducing hazardous fuels and narrower buffer widths for the WUI
that would more comprehensively reduce impacts of large mechanical fuel
reduction measures on objects of interest.
3. Extensive	
  roads	
  network	
  (822	
  miles)	
  impacts	
  the	
  monument’s	
  hydrology,	
  
facilitates	
  the	
  spread	
  of	
  invasive	
  species,	
  increases	
  the	
  probability	
  of	
  human-‐
caused	
  wildlife	
  ignitions,	
  and	
  fragments	
  fish	
  and	
  wildlife	
  habitat	
  yet	
  few	
  
remedial	
  measures	
  are	
  provided	
  for	
  specific	
  objects	
  of	
  interest	
  –	
  the	
  Forest	
  
Service	
  has	
  yet	
  to	
  provide	
  sufficient	
  analysis	
  of	
  the	
  minimum	
  roads	
  necessary	
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in	
  the	
  monument	
  pursuant	
  to	
  its	
  own	
  road	
  inventory	
  policies	
  and	
  how	
  road	
  
impacts	
  will	
  be	
  minimized	
  to	
  meet	
  the	
  protection/restoration	
  mandates	
  for	
  
the	
  objects	
  of	
  interest.
4. Combined effects of climate change along with historical and ongoing land-use
stressors (logging, roads, livestock) present unprecedented threats to the objects
of interest and the cumulative effects analyses are deficient with respect to NEPA.
The Forest Service should adopt four measures to improve the monument’s management
compliance:
1. Conduct road-specific and cumulative impacts analysis of the road network to
provide more appropriate remedial measures for specific objects of interest such
as seasonal road closures (for fire ignition concerns) and greater attention to road
obliteration to reduce the road effect zone (area over which roads impacts specific
objects).
2. Provide more detailed analysis of impacts of fuel treatments on objects of interest
using more comprehensive models, a broader range of small diameter tree
removals, and narrower WUI buffers that assess relative tradeoffs in wildlife
habitat loss from mechanical fuel treatments vs. fire risk reduction benefits.
3. Tighten restrictions on livestock grazing to reduce impacts to the objects of
interest, including use of large exclosures and livestock reductions in sensitive
areas such as meadows, seeps, riparian areas, bogs, and rare plant communities
(e.g., blue oak woodlands).
4. Prepare the objects of interest for combined effects of climate change and landuse stressors through identification and protection of climatic refugia (enduring
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landscape features and areas with microclimatic conditions such as north-facing
old growth, intact areas, shaded riparian areas), manage for landscape
connectivity to enable climate-forced wildlife migrations into refugia through
road closures and road obliterations, and reduce management stressors by moving
toward light-touch (Park Service like) management overtime.
	
  
The	
  Forest	
  Service	
  has	
  the	
  legal	
  authority	
  to	
  implement	
  more	
  protective	
  measures	
  
aimed	
  at	
  the	
  monument’s	
  objects	
  of	
  interest	
  as	
  granted	
  by	
  the	
  authorizing	
  
proclamation,	
  which	
  clearly	
  states	
  that	
  the	
  predominant	
  use	
  in	
  the	
  monument	
  is	
  
protection	
  and	
  restoration	
  and	
  thus	
  all	
  other	
  uses	
  must	
  be	
  compatible	
  or	
  secondary.	
  	
  
This	
  places	
  multiple	
  uses	
  and	
  socio-‐economic	
  considerations	
  below	
  the	
  monument’s	
  
protection/restoration	
  standard.	
  The	
  Forest	
  Service	
  would	
  improve	
  its	
  compliance	
  
to	
  the	
  monument’s	
  proclamation	
  by	
  a	
  more	
  thorough	
  analysis	
  of	
  competing	
  uses	
  
(direct,	
  indirect,	
  and	
  cumulative)	
  in	
  the	
  monument	
  to	
  better	
  preclude	
  or	
  modify	
  
those	
  uses	
  deemed	
  incompatible	
  with	
  the	
  monument’s	
  protection/restoration	
  
mandates.	
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1.0

INTRODUCTION	
  

1.1.	
  Understanding	
  scale	
  and	
  context	
  in	
  forest	
  planning	
  –	
  scale	
  and	
  context	
  are	
  widely	
  
used	
  in	
  forest	
  planning	
  and	
  ecosystem	
  management	
  approaches;	
  many	
  conservation	
  
biology	
  and	
  landscape	
  ecology	
  textbooks	
  have	
  been	
  written	
  about	
  this	
  topic	
  (see	
  
Groom	
  et	
  al.	
  2006	
  for	
  example).	
  Understanding	
  scale	
  and	
  context	
  through	
  nested	
  or	
  
multi-‐scaled	
  analyses	
  is	
  also	
  fundamental	
  to	
  cumulative	
  impact	
  analyses	
  as	
  required	
  
under	
  the	
  National	
  Environmental	
  Policy	
  Act	
  (NEPA).	
  In	
  the	
  case	
  of	
  the	
  Giant	
  
Sequoia	
  National	
  Monument,	
  assessing	
  context	
  in	
  forest	
  planning	
  matters	
  as	
  the	
  
integrity	
  of	
  the	
  monument	
  depends	
  on	
  management	
  within	
  and	
  adjacent	
  to	
  its	
  
borders.	
  An	
  understanding	
  of	
  context	
  also	
  is	
  vital	
  for	
  setting	
  the	
  monument	
  apart	
  
from	
  other	
  Forest	
  Service	
  lands.	
  Thus,	
  because	
  of	
  the	
  monument’s	
  regional	
  and	
  
global	
  importance	
  it	
  should	
  be	
  managed	
  with	
  a	
  precautionary	
  approach	
  as	
  guided	
  
by	
  best	
  science	
  and	
  the	
  monument’s	
  authorizing	
  proclamation.	
  	
  
	
  
1.2.	
  Global	
  and	
  regional	
  monument	
  context	
  -‐	
  the	
  328,315-‐acre	
  Giant	
  Sequoia	
  National	
  
Monument	
  is	
  embedded	
  within	
  the	
  13.1	
  million-‐acre	
  Sierra	
  Nevada	
  Conifer	
  
ecoregion.	
  This	
  ecoregion	
  is	
  widely	
  regarded	
  as	
  one	
  of	
  the	
  most	
  diverse	
  temperate	
  
coniferous	
  forests	
  in	
  the	
  world	
  as	
  reflected	
  by	
  an	
  extraordinary	
  range	
  of	
  habitat	
  
types	
  (i.e.,	
  beta	
  diversity)	
  distributed	
  along	
  topo-‐edaphic	
  gradients,	
  exceptional	
  
levels	
  of	
  endemic	
  plants,	
  and	
  high	
  species	
  richness	
  for	
  many	
  taxonomic	
  groups	
  
(Rickets	
  et	
  al.	
  1999).	
  	
  Adding	
  to	
  the	
  region’s	
  global	
  distinctiveness	
  is	
  about	
  half	
  of	
  
California’s	
  estimated	
  7,000	
  vascular	
  plant	
  species,	
  ~	
  60%	
  of	
  California’s	
  total	
  
vertebrate	
  species,	
  and	
  some	
  of	
  the	
  highest	
  levels	
  of	
  mammal	
  endemism	
  in	
  North	
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America	
  (Ricketts	
  et	
  al.	
  1999).	
  Notably,	
  areas	
  with	
  high	
  concentrations	
  of	
  endemic	
  
species	
  (endemic	
  foci)	
  are	
  “hot	
  spots”	
  of	
  conservation	
  attention	
  because	
  the	
  
restricted	
  distribution	
  of	
  endemics	
  makes	
  them	
  highly	
  vulnerable	
  to	
  site	
  specific	
  
and	
  cumulative	
  habitat	
  losses.	
  The	
  southern	
  Sierra	
  region,	
  where	
  the	
  monument	
  
more	
  specifically	
  lies,	
  has	
  the	
  highest	
  concentration	
  of	
  endemics	
  in	
  the	
  Sierra’s	
  and	
  
therefore	
  is	
  an	
  area	
  of	
  elevated	
  conservation	
  attention.	
  This	
  was	
  generally	
  
recognized	
  in	
  the	
  monument’s	
  proclamation	
  that	
  described	
  the	
  area’s	
  outstanding	
  
features	
  as	
  objects	
  of	
  scientific	
  interest	
  (herein	
  referred	
  to	
  as	
  objects	
  of	
  interest)	
  
ranging	
  from	
  iconic	
  species	
  like	
  giant	
  sequoia	
  (Sequoiadendron	
  giganteum)	
  to	
  
diverse	
  ecosystem	
  types	
  like	
  old-‐growth	
  forests	
  and	
  meadows	
  and	
  numerous	
  
landscape	
  and	
  aquatic	
  features.	
  In	
  sum,	
  the	
  management	
  of	
  the	
  monument’s	
  objects	
  
of	
  interest	
  is	
  directed	
  by	
  specific	
  proclamation	
  mandates	
  that	
  require	
  the	
  Forest	
  
Service	
  to	
  place	
  the	
  “proper	
  care	
  and	
  management	
  of	
  the	
  objects	
  to	
  be	
  protected”	
  
above	
  all	
  other	
  uses.	
  	
  This	
  shift	
  from	
  multiple	
  use	
  (the	
  dominant	
  paradigm	
  on	
  most	
  
non-‐monument	
  Forest	
  Service	
  lands)	
  to	
  protection	
  and	
  restoration	
  is	
  the	
  standard	
  
by	
  which	
  the	
  monument’s	
  management	
  plan	
  will	
  be	
  evaluated	
  throughout	
  this	
  
document.	
  
	
  
1.3.	
  Regional	
  and	
  local	
  land-‐use	
  stressors	
  -‐	
  against	
  this	
  back-‐drop	
  of	
  national	
  and	
  
global	
  significance,	
  the	
  Sierra	
  Nevada	
  ecoregion	
  has	
  experienced	
  wide-‐spread	
  and	
  
intensive	
  logging	
  (high	
  grading	
  of	
  massive	
  trees,	
  pre-‐	
  and	
  post-‐fire	
  clearcut	
  logging),	
  
road	
  building,	
  mining,	
  ex-‐urban	
  sprawl,	
  hydroelectric	
  development,	
  fire	
  
suppression,	
  and	
  livestock	
  grazing	
  that	
  have	
  cumulatively	
  degraded	
  and	
  fragmented	
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all	
  but	
  about	
  a	
  quarter	
  of	
  the	
  region’s	
  forests	
  and	
  watersheds	
  (Ricketts	
  et	
  al.	
  1999).	
  	
  
Because	
  of	
  the	
  large	
  human	
  footprint,	
  every	
  acre	
  of	
  intact,	
  old-‐growth	
  forest,	
  native	
  
plant	
  communities,	
  undammed	
  rivers,	
  and	
  unroaded	
  landscapes	
  takes	
  on	
  greater	
  
significance,	
  particularly	
  as	
  a	
  reference	
  condition	
  for	
  measuring	
  the	
  efficacy	
  of	
  
restoration	
  actions	
  and	
  as	
  refugia	
  for	
  climate-‐forced	
  wildlife	
  migrations.	
  	
  
	
  
The	
  monument	
  includes	
  a	
  similar	
  land-‐use	
  footprint	
  reflective	
  of	
  its	
  surroundings	
  
but	
  has	
  a	
  proclamation	
  mandate	
  to	
  protect	
  and	
  restore	
  its	
  objects	
  of	
  interest.	
  This	
  
mandate	
  represents	
  a	
  unique	
  rallying	
  call	
  for	
  the	
  Forest	
  Service	
  to	
  showcase	
  its	
  
outstanding	
  natural	
  and	
  cultural	
  amenities	
  properly	
  stewarded.	
  Clearly,	
  the	
  Forest	
  
Service	
  has	
  made	
  great	
  strides	
  in	
  its	
  approach	
  to	
  management	
  of	
  the	
  monument	
  
area	
  over	
  the	
  years	
  as	
  reflected	
  by	
  gradual	
  improvements	
  from	
  the	
  days	
  of	
  rampant	
  
logging	
  to	
  the	
  final	
  management	
  plan	
  and	
  associated	
  FEIS.	
  Can	
  the	
  agency	
  do	
  better?	
  
Is	
  the	
  preferred	
  alternative	
  in	
  the	
  FEIS	
  the	
  best	
  way	
  to	
  comply	
  with	
  the	
  monument’s	
  
proclamation?	
  How	
  can	
  the	
  Forest	
  Service	
  use	
  monument	
  management	
  strategies	
  to	
  
showcase	
  science-‐based	
  stewardship	
  in	
  one	
  of	
  the	
  nation’s	
  premier	
  conservation	
  
areas?	
  These	
  questions	
  are	
  the	
  focus	
  of	
  this	
  evaluation.	
  	
  
	
  
Notably,	
  while	
  most	
  of	
  the	
  region’s	
  giant	
  sequoia’s	
  were	
  logged	
  decades	
  ago	
  
(beginning	
  ca.	
  1856),	
  the	
  last	
  remaining	
  ~	
  75	
  remnant	
  groves	
  occur	
  in	
  the	
  Kings	
  
Canyon	
  -‐	
  Sequoia	
  and	
  Yosemite	
  National	
  Parks	
  (just	
  to	
  the	
  north),	
  Giant	
  Sequoia	
  
National	
  Monument	
  (33	
  groves	
  on	
  27,830	
  acres;	
  although	
  the	
  monument	
  represents	
  
a	
  larger	
  area	
  necessary	
  to	
  protect	
  all	
  of	
  the	
  diverse	
  objects),	
  and	
  a	
  few	
  scattered	
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groves	
  on	
  private	
  and	
  tribal	
  lands.	
  	
  With	
  ~44%	
  of	
  the	
  total	
  “population”	
  of	
  giant	
  
sequoia,	
  the	
  monument	
  is	
  an	
  important	
  cog	
  in	
  the	
  regional	
  distribution	
  of	
  this	
  iconic	
  
species.	
  However,	
  a	
  long	
  history	
  of	
  controversy	
  surrounds	
  the	
  monument’s	
  
management	
  before	
  its	
  designation	
  (e.g.,	
  Mediated	
  Settlement	
  Agreement	
  [MSA]	
  
1990,	
  1988	
  Sequoia	
  National	
  Forest	
  Management	
  Plan	
  and	
  related	
  2001/2004	
  plan	
  
amendments	
  and	
  associated	
  litigation),	
  much	
  of	
  which	
  continues	
  today	
  as	
  reflected	
  
by	
  conflicts	
  over	
  road	
  access	
  vs.	
  protection	
  of	
  the	
  monument’s	
  objects,	
  authorized	
  
livestock	
  grazing	
  vs.	
  impacts	
  to	
  the	
  monument’s	
  objects,	
  and	
  extensive	
  mechanical	
  
fuel	
  treatments	
  to	
  reduce	
  fire	
  risks	
  vs.	
  reduced	
  habitat	
  of	
  closed-‐canopy	
  dependent	
  
objects	
  of	
  interest	
  (e.g.,	
  California	
  spotted	
  owl,	
  Strix	
  occidentalis	
  occidentalis).	
  
Approximately	
  one-‐fourth	
  of	
  the	
  monument’s	
  land	
  base	
  (>75,000	
  acres)	
  is	
  proposed	
  
for	
  extensive	
  mechanical	
  fuels	
  treatment	
  within	
  the	
  Wildland-‐Urban	
  Influence	
  
(WUI)	
  Defense	
  (1/4	
  mi	
  buffer)	
  and	
  Threat	
  Zones	
  (1.25	
  mi	
  buffer)	
  and	
  the	
  Tribal	
  
Fuels	
  Treatment	
  Area.	
  Although	
  views	
  on	
  fire	
  are	
  gradually	
  shifting,	
  the	
  Forest	
  
Service	
  has	
  treated	
  fire	
  by	
  attempting	
  to	
  mimic	
  the	
  lower	
  severities	
  of	
  the	
  mixed	
  
severity	
  fire	
  regime	
  that,	
  however,	
  once	
  included	
  significant	
  patches	
  of	
  high	
  severity	
  
fire	
  essential	
  for	
  giant	
  sequoia	
  grove	
  establishment	
  and	
  regeneration.	
  Ongoing	
  
suppression	
  aimed	
  at	
  stopping	
  large	
  fires	
  that	
  historically	
  (and	
  still	
  do)	
  produced	
  
characteristic	
  landscape	
  heterogeneity	
  is	
  proposed	
  through	
  widespread	
  mechanical	
  
fuel	
  treatments	
  designed	
  to	
  lower	
  the	
  susceptibility	
  of	
  the	
  monument’s	
  ecosystems	
  
to	
  high	
  severity	
  burns	
  (a	
  form	
  of	
  fire	
  suppression	
  in	
  itself).	
  Although	
  there	
  are	
  
desired	
  social	
  and	
  cultural	
  benefits	
  in	
  reducing	
  risks	
  to	
  crown-‐fire	
  damage	
  of	
  giant	
  
sequoia	
  from	
  high	
  severity	
  fires,	
  this	
  particular	
  conifer	
  is	
  among	
  the	
  most	
  fire	
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resistant	
  trees	
  in	
  the	
  world	
  –	
  capable	
  of	
  surviving	
  even	
  the	
  most	
  intense	
  fires	
  –	
  even	
  
young	
  sequoias	
  are	
  known	
  to	
  survive	
  fires	
  that	
  reach	
  their	
  crowns	
  (Stephens	
  and	
  
Finney	
  2002).	
  In	
  addition,	
  traditional	
  views	
  on	
  high	
  severity	
  fire	
  as	
  a	
  destructive	
  
force	
  that	
  it	
  is	
  presumed	
  to	
  be	
  increasing	
  in	
  frequency	
  and	
  extent	
  have	
  been	
  
challenged	
  more	
  recently	
  (Odion	
  and	
  Hansen	
  2006,	
  2008).	
  	
  
	
  
Of	
  even	
  greater	
  consequence	
  to	
  the	
  monument	
  objects	
  and	
  its	
  ecological	
  integrity;	
  
however,	
  is	
  the	
  extensive	
  livestock	
  grazing	
  (see	
  Section	
  3)	
  and	
  roads	
  network	
  (see	
  
Section	
  5),	
  each	
  of	
  which	
  challenges	
  the	
  Forest	
  Service’s	
  ability	
  to	
  comply	
  with	
  the	
  
protection	
  and	
  restoration	
  mandates.	
  The	
  Forest	
  Service	
  only	
  marginally	
  addresses	
  
these	
  ecosystem	
  stressors	
  in	
  planning	
  and	
  thus	
  a	
  more	
  detailed	
  assessment	
  
(including	
  cumulative	
  impacts)	
  is	
  warranted	
  as	
  discussed	
  below.	
  	
  	
  
	
  
Climate	
  change	
  is	
  also	
  creating	
  unprecedented	
  and	
  top-‐down	
  drivers	
  of	
  biodiversity	
  
decline	
  that	
  warrant	
  more	
  attention	
  by	
  the	
  Forest	
  Service	
  in	
  meeting	
  the	
  
proclamation’s	
  protection	
  and	
  restoration	
  mandates	
  (Section	
  6).	
  	
  A	
  combination	
  of	
  
passive	
  (removing	
  stressors	
  such	
  as	
  obliterating	
  roads	
  and	
  placing	
  tighter	
  
restrictions	
  on	
  livestock	
  grazing)	
  and	
  active	
  management	
  when	
  properly	
  directed	
  
can	
  help	
  build	
  resilient	
  (ability	
  to	
  rebound	
  to	
  pre-‐disturbed	
  conditions)	
  and	
  
resistant	
  (ability	
  to	
  withstand	
  disturbance)	
  ecosystems	
  in	
  the	
  monument	
  and	
  both	
  
approaches	
  need	
  further	
  determination	
  of	
  their	
  compatibility	
  with	
  the	
  monument’s	
  
protection	
  and	
  restoration	
  mandates.	
  In	
  particular,	
  the	
  Forest	
  Service	
  could	
  do	
  more	
  
(be	
  more	
  explicit)	
  in	
  prioritizing	
  active	
  management	
  for	
  use	
  primarily	
  in	
  degraded	
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areas	
  (e.g.,	
  plantations)	
  with	
  the	
  long-‐term	
  goal	
  (e.g.,	
  decadal	
  depending	
  on	
  
ecosystem	
  type,	
  level	
  of	
  degradation,	
  etc.)	
  of	
  eventually	
  maintaining	
  ecosystem	
  
processes	
  via	
  light	
  touch	
  management	
  and	
  monitoring	
  overtime	
  (more	
  of	
  a	
  long-‐
term	
  process	
  goal	
  needs	
  to	
  be	
  emphasized	
  over	
  structural	
  management).	
  
While	
  the	
  Forest	
  Service	
  has	
  made	
  important	
  strides	
  in	
  addressing	
  these	
  context	
  
and	
  place-‐based	
  issues,	
  there	
  remain	
  inconsistencies	
  with	
  the	
  proclamation	
  
mandates	
  due	
  to	
  an	
  overemphasis	
  on	
  structural	
  management	
  and	
  lack	
  of	
  clarity	
  on	
  
long-‐term	
  process	
  management	
  that	
  create	
  incongruences	
  (see	
  below)	
  with	
  the	
  
agencies’	
  interpretation	
  of	
  its	
  legal	
  responsibilities.	
  	
  
	
  
1.4.	
  Project	
  Overview	
  and	
  Objectives	
  -‐	
  this	
  evaluation	
  examines	
  the	
  need	
  for	
  the	
  
Forest	
  Service	
  to	
  implement	
  stricter	
  guidelines	
  for	
  complying	
  with	
  the	
  monument’s	
  
proclamation	
  through	
  modification	
  of	
  the	
  monument’s	
  vision	
  as	
  reflected	
  in	
  the	
  final	
  
monument	
  management	
  plan.	
  For	
  instance,	
  there	
  is	
  a	
  need	
  for	
  a	
  more	
  
comprehensive	
  and	
  definitive	
  overarching	
  statement	
  with	
  clearly	
  defined	
  goals	
  that	
  
demonstrate	
  more	
  precisely	
  how	
  the	
  Forest	
  Service	
  will	
  manage	
  the	
  monument	
  to	
  
maintain	
  or	
  restore	
  ecosystem	
  integrity	
  (the ability of an ecosystem to support and
maintain a balanced, adaptive community of organisms having a species composition,
diversity, and functional organization comparable to that of natural habitats within a
region; Karr and Dudley 1981; Karr 1992) as a performance measure. Timelines	
  for	
  
putting	
  degraded	
  ecosystems	
  on	
  a	
  trajectory	
  toward	
  restored	
  integrity	
  would	
  also	
  
be	
  helpful.	
  Although	
  the	
  Forest	
  Service	
  and	
  National	
  Park	
  Service	
  operate	
  under	
  
different	
  mandates,	
  the	
  monument’s	
  management	
  plan	
  should	
  strive	
  for	
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compatibility	
  to	
  the	
  comparable	
  national	
  park	
  ecosystems	
  of	
  high	
  ecological	
  
integrity	
  in	
  order	
  to	
  minimize	
  contrast	
  with	
  the	
  surrounding	
  landscapes	
  and	
  better	
  
coordinate	
  management	
  across	
  jurisdictions.	
  This	
  is	
  because	
  when	
  it	
  comes	
  to	
  
ecological	
  integrity	
  and	
  protection/restoration	
  of	
  the	
  objects	
  of	
  interest,	
  context	
  
matters	
  and	
  thus	
  approaches	
  that	
  differ	
  widely	
  between	
  ownerships	
  (e.g.,	
  national	
  
park	
  vs.	
  monument	
  on	
  diameter	
  caps	
  on	
  tree	
  removal,	
  road	
  density	
  standards,	
  
grazing	
  intensity)	
  are	
  likely	
  to	
  trigger	
  cumulative	
  impacts	
  within	
  the	
  monument	
  and	
  
its	
  surroundings.	
  The	
  Forest	
  Service	
  dismisses	
  this	
  as	
  an	
  alternative	
  for	
  
consideration	
  in	
  the	
  FEIS	
  when	
  it	
  should	
  have	
  been	
  fully	
  analyzed	
  and	
  contrasted	
  
with	
  the	
  preferred	
  alternative	
  so	
  the	
  public	
  can	
  better	
  track	
  whether	
  the	
  agency	
  is	
  
complying	
  with	
  the	
  proclamation.	
  
	
  
Notably,	
  using	
  three	
  decades	
  of	
  fire	
  severity	
  data,	
  Miller	
  et	
  al.	
  (2012)	
  documented	
  
that	
  the	
  proportion	
  and	
  size	
  of	
  high	
  severity	
  patches	
  within	
  Yosemite	
  National	
  Park	
  
were	
  operating	
  within	
  historic	
  bounds	
  compared	
  to	
  surrounding	
  national	
  forests	
  
that	
  had	
  larger	
  fires	
  of	
  higher	
  severity.	
  Because	
  the	
  Forest	
  Service	
  has	
  placed	
  such	
  a	
  
high	
  priority	
  on	
  fuel	
  treatments	
  for	
  fire	
  risk	
  reduction	
  it	
  would	
  be	
  prudent	
  for	
  the	
  
agency	
  to	
  more	
  fully	
  examine	
  cumulative	
  impacts	
  to	
  the	
  objects	
  of	
  interest	
  as	
  a	
  
result	
  of	
  differing	
  and	
  uncoordinated	
  management	
  actions	
  between	
  agencies	
  as	
  they	
  
relate	
  to	
  fuels	
  and	
  other	
  factors	
  such	
  as	
  roads	
  and	
  livestock.	
  The	
  Forest	
  Service	
  
could	
  better	
  meet	
  the	
  proclamation’s	
  protection	
  and	
  restoration	
  mandates	
  by	
  more	
  
comprehensive	
  analysis	
  of	
  approaches	
  (e.g.,	
  fuel	
  treatments)	
  carried	
  out	
  in	
  the	
  
nearby	
  national	
  parks	
  in	
  comparable	
  ecosystem	
  types	
  as	
  a	
  supplemental	
  reference	
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(in	
  addition	
  to	
  historic	
  conditions)	
  for	
  gauging	
  the	
  efficacy	
  of	
  adaptive	
  management	
  
within	
  a	
  larger	
  regional	
  context.	
  This	
  would	
  improve	
  the	
  cumulative	
  effects	
  analysis,	
  
which	
  must	
  take	
  into	
  account	
  management	
  impacts	
  (both	
  positive	
  and	
  negative)	
  
within	
  the	
  surroundings	
  and	
  how	
  they	
  differ.	
  The	
  agency	
  should	
  not	
  outright	
  
dismiss	
  this	
  as	
  an	
  alternative	
  for	
  monument	
  management	
  as	
  it	
  would	
  better	
  help	
  set	
  
the	
  vision	
  for	
  the	
  monument	
  using	
  comparable	
  contemporary	
  reference	
  conditions	
  
and	
  coordinated	
  actions	
  as	
  supplemental	
  to	
  the	
  pre-‐1875	
  baseline	
  that	
  the	
  agency	
  
has	
  set	
  forth	
  in	
  its	
  restoration	
  objectives.	
  	
  
	
  
In	
  sum,	
  the	
  specific	
  objectives	
  of	
  this	
  science	
  evaluation	
  were	
  to	
  review	
  the	
  final	
  
monument	
  management	
  plan	
  and	
  related	
  documents	
  to	
  determine	
  if	
  they:	
  (1)	
  are	
  
compatible	
  with	
  the	
  monument’s	
  authorizing	
  proclamation	
  (proclamation	
  
consistency	
  review);	
  (2)	
  make	
  use	
  of	
  best	
  available	
  science,	
  including	
  addressing	
  
uncertainties	
  and	
  precautions	
  in	
  protecting	
  the	
  objects	
  of	
  interest	
  (science	
  
consistency	
  review);	
  and	
  (3)	
  properly	
  address	
  the	
  broad	
  suite	
  of	
  monument	
  objects	
  
of	
  interest	
  consistent	
  with	
  the	
  proclamation	
  (comprehensive	
  monument	
  
management	
  review).	
  	
  
	
  
2.0

PROCLAMATION	
  MANDATES	
  AND	
  STANDARD	
  OF	
  EVALUATION	
  	
  

2.1	
  Evaluation	
  of	
  the	
  monument’s	
  management	
  plan	
  	
  -‐	
  this	
  evaluation	
  of	
  the	
  
monument’s	
  management	
  interprets	
  the	
  intent	
  of	
  the	
  monument’s	
  proclamation	
  
and	
  its	
  mandate	
  to	
  the	
  Forest	
  Service	
  that	
  protecting	
  and	
  restoring	
  the	
  objects	
  of	
  
scientific	
  interest	
  shall	
  take	
  precedence	
  over	
  any	
  other	
  considerations	
  (i.e.	
  “shall	
  be	
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the	
  dominant	
  reservation”).	
  The	
  use	
  of	
  the	
  term	
  “shall”	
  comports	
  a	
  high	
  level	
  of	
  
compliance	
  needed	
  to	
  meet	
  the	
  intent	
  of	
  the	
  proclamation.	
  The	
  objects	
  of	
  interest	
  
specifically	
  called	
  out	
  in	
  the	
  proclamation	
  include:	
  
§

towering giant sequoias, the world’s largest trees (also the greatest concentration
of giant sequoia groves in the world);	
  

§

a great belt of coniferous forest, jeweled with mountain meadows;	
  

§

bold granitic domes, spires, and plunging gorges texture the landscape;	
  

§

an exemplary number of habitats within a relatively small area;	
  

§

a diverse array of plants and animals, many of which are rare or endemic to the
southern Sierra Nevada (including 200 rare plant species);	
  

§

limestone caverns and unique paleontological resources tens of thousands of years
old, including many Native American traditional sites;	
  

§

plant communities ranging from low-elevation oak woodlands and chaparral to
high-elevation subalpine forest;	
  

§

numerous meadows and streams that provide an interconnected web of habitat for
moisture-loving species;	
  

§

mid-elevation forests dominated by massive conifers arrayed in a complex
landscape mosaic;	
  

§

one of the last refugia for Pacific fisher in California; and	
  

§

habitat for great grey owl, American marten, northern goshawk, peregrine falcon,
spotted owl, and a number of rare amphibians.	
  

In order to ensure that the Forest Service complies with the proclamation’s mandate to
protect and restore “the rich and varied landscapes” of the monument, it is vital that the
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monument management plan strictly adheres to the proclamation’s emphasis on
protection and restoration of species specific and ecosystem-based objects of interest; that
is, a predominant approach that emphasizes interconnectedness and integrity of all
species and communities across the landscape and the processes that have sustained them
is vital to a science-based vision for the monument.

2.2. Deficiencies in monument vision – although the FEIS and monument management
plan include management strategies with measureable targets, there remains a noticeable
gap in the overall vision that lacks clearly defined short and long-term performance
measures for the predominant use, in particular, use of a reference or baseline condition
for restoring ecosystem integrity overtime (10, 50, 100 years, etc.). The Forest Service
vision in the monument management plan is more of an accounting of monument
elements and it is unclear how the agency intends on addressing competing uses (e.g.,
livestock grazing, roads for access vs. impacts to objects) which are carried forward from
prior planning and represent an incompatibility with the monument’s protection and
restoration mandates (see Sections 4.0 and 5.0). The absence of a more proclamationspecific vision for the monument’s ecosystems and how the agency will address
competing uses will make it difficult for the Forest Service to evaluate the efficacy of
adaptive management if it does not have a clear vision of how degraded ecosystems will
be restored over time and a more definitive process for minimizing incompatible uses.

Here are some examples of where the Forest Service remains inconsistent with the intent
of the proclamation:
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§

Use of “suitability” criteria that determine whether the land is suitable for a
particular use rather than compatibility of uses (monument management plan, p.
35).

§

Emphasis on how livestock contribute to the social and economic sustainability of
the area (monument management plan, p. 7) rather than whether livestock grazing
in its current form is compatible with the proclamation’s protection/restoration
overriding mandates.

§

Livestock grazing is to be maintained and managed for sustainable, healthy
rangelands that contribute to local economies and improved watershed conditions
(Monument management plan, p. 25) – this particular statement conflicts with the
protection/restoration mandates of the monument and implies a sustainability
objective for grazing that does not exist in the proclamation nor is backed by best
science (see Section 3).

In sum, statements like these are prevalent in the monument management plan and FEIS
and they will compromise the ability of the Forest Service to meet its proclamation
mandates. The agency, therefore, has yet to put forth a preferred alternative for the
monument that is the best set of strategies for maintaining the diverse array of objects of
interest by enabling or restoring similar processes and conditions that shaped and
sustained the monument’s ecosystem integrity. Clearly the Forest Service’s vision is
challenged by the degraded state of some of the monument’s objects and long timelines
needed to restore them, as well as a changing climate (see Section 6). However, the
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Forest Service needs to adopt a more comprehensive protection and restoration program
with more clearly articulated performance measures tied to the proclamation mandates
and not to multiple use management in order to bring the monument management plan
into compliance with the proclamation mandates.

2.3.	
  Relevant	
  Proclamation	
  Mandates	
  -‐	
  evaluation of the monument management plan
was based on whether it complied with the proclamation’s	
  mandates,	
  which	
  were	
  
grouped	
  as	
  follows:	
  	
  
Protection	
  Mandates:	
  
§

“ that there are hereby set apart and reserved as the Giant Sequoia National
Monument, for the purpose of protecting the objects identified in the above
preceding paragraphs…..” (emphasis added)

§

“Prior	
  to	
  issuance	
  of	
  the	
  management	
  plan,	
  existing	
  roads	
  and	
  trails	
  may	
  be	
  
closed	
  or	
  altered	
  to	
  protect	
  the	
  objects	
  of	
  interest	
  in	
  the	
  monument,	
  and	
  
motorized	
  vehicle	
  use	
  will	
  be	
  permitted	
  on	
  trails	
  until	
  but	
  not	
  after	
  December	
  
31,	
  2000.	
  (emphasis	
  added).	
  	
  

Compatible and Proper Care Mandates:
§

“….which is the smallest area compatible with the proper care and management
of the objects to be protected as identified in the above preceding
paragraphs.”(emphasis added)

Ecological	
  Restoration	
  Mandates:	
  	
  
§

“These forests need restoration to counteract the effects of a century of fire
suppression and logging.”	
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§

“Outstanding opportunities exist for studying the consequences of different
approaches to mitigating these conditions and restoring natural forest
resilience.”	
  

§

“Removal of trees, except for personal use fuel wood, from within the monument
area may take place only if clearly needed for ecological restoration and
maintenance or public safety.” (emphasis added)

§

“No portion of the monument shall be considered to be suited for timber
production, and no part of the monument shall be used in a calculation or
provision of a sustained yield of timber from the Sequoia National Forest.”
(emphasis added)	
  

Water	
  Quantity	
  Mandates	
  
§

“There is hereby reserved, as of the date of this proclamation and subject to valid
existing rights, a quantity of water sufficient to fulfill the purposes for which the
monument is established. (emphasis added)

	
  
2.4. Compatible Use as a Standard of Proclamation Compliance - the concept of
compatible use management should be a standard by which Forest Service actions are
gauged and performance measures adopted. Relevant	
  case	
  law	
  (TWS	
  vs	
  U.S.	
  Fish	
  &	
  
Wildlife	
  Service,	
  316	
  F.3d	
  913)	
  defines	
  "compatible	
  use"	
  as	
  a	
  “wildlife-‐dependent	
  
recreational	
  use	
  or	
  any	
  other	
  use	
  of	
  a	
  refuge	
  that,	
  in	
  the	
  sound	
  professional	
  judgment	
  
of	
  the	
  Director,	
  will	
  not	
  materially	
  interfere	
  from	
  the	
  fulfillment	
  of	
  the	
  mission	
  of	
  the	
  
System	
  or	
  the	
  purposes	
  of	
  the	
  refuge.”	
  The	
  Refuge	
  Act	
  permits	
  uses	
  within	
  a	
  Refuge	
  
only	
  if	
  they	
  “are	
  compatible	
  with	
  the	
  major	
  purposes”	
  for	
  which	
  the	
  area	
  was	
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established	
  (16	
  U.S.C.	
  §	
  668dd(d)(1)(A)). Further,	
  the	
  Refuge	
  Act	
  defines	
  
"compatible use” as a use that “will not materially interfere from the fulfillment of the
mission of the System or the purposes of the refuge” (16	
  U.S.C.	
  §	
  668ee(1)).	
  	
  Notably,	
  
the	
  monument’s	
  proclamation	
  carries	
  a	
  higher	
  standard	
  than	
  even	
  the	
  National	
  
Wildlife	
  Refuge	
  compatibility	
  determination,	
  which,	
  in	
  this	
  case,	
  was	
  based	
  on	
  a	
  
recreation	
  rather	
  than	
  a	
  protection	
  mandate.	
  Interpretation	
  of	
  case	
  law	
  and	
  best	
  
science	
  supports	
  the	
  notion	
  that	
  stressors	
  such	
  as	
  roads,	
  livestock,	
  and	
  
inappropriate	
  fuel	
  treatments	
  may	
  materially	
  interfere	
  with	
  the	
  fulfillment	
  of	
  the	
  
monument’s	
  proclamation	
  mandates.	
  The	
  lack	
  of	
  a	
  compatibility	
  analysis	
  is	
  a	
  major	
  
deficiency	
  in	
  the	
  monument’s	
  management	
  plan	
  as	
  noted	
  in	
  the	
  following	
  sections.	
  	
  
	
  
3.0.

LIVESTOCK GRAZING AS AN INCOMPATIBLE USE

“Laws, regulations, and policies pertaining to administration by the Department of
Agriculture of grazing permits and timber sales under contract as of the date of this
proclamation on National Forest System lands within the boundaries of the monument
shall continue to apply to lands within the monument.” (Proclamation, emphasis added)

3.1. Continuation of status quo grazing as an incompatible use - grazing occurs on ~
218,000 acres (two-thirds) of the monument’s grassland, chaparral, open forest, and
riparian meadows where there are 22 permitted allotments and ~15,757 “head months” of
livestock permitted (Chapter 2 in the FEIS). Although the monument’s proclamation
continues existing uses governed by applicable laws, regulations, and management plans,
continuation of grazing carried over from prior forest plan amendments (2004 Sierra
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Forest Management Plan amendment) has set up an inherent conflict of interest with the
protection/restoration mandates of the proclamation and this incompatibility was not
sufficiently examined in the monument’s management alternatives. The Forest Service
perpetuates this conflict in the following statement from Chapter 1 of the Monument’s
FEIS:
Chapter 1 – “How Issue 12 is addressed: This issue of livestock grazing will be responded to in
the same way in each of the alternatives. The Clinton proclamation is clear that the current policy
for livestock grazing can continue in the Monument, including providing forage in areas suitable
for grazing to qualified livestock operators. Assessment of the management situation did not
indicate any need to change grazing in the Monument and the alternatives do not include any
recommendations for change. The analysis of environmental consequences in Chapter 4 discusses
the effects of livestock grazing on Monument resources (emphasis added).”

In stating that there is no need for any change to grazing practices, the Forest Service has not
analyzed an appropriate range of NEPA alternatives, including alternatives that reduce grazing
through restrictions in use (e.g., reduced number of cattle, changes in duration, frequency,
intensity, seasonality of use), and through protective measures such as increased fencing and
large grazing exclosures in uplands and riparian areas. In doing so, the Forest Service carries
forward from prior plans the notion that livestock are compatible with restoration and protection,
despite overwhelming evidence to the contrary (see below).

In general, livestock represent an incompatible use not only with the protection and restoration of
the monument’s objects of interest but also the agencies’ emphasis on managing for resilient
ecosystems in the face of climate change, the requirement of ensuring a sufficient quantity of
water for the objects of interest, and the need for containment of invasive species; these
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cumulative effects are insufficiently analyzed in the monument’s NEPA alternatives as well as
how allocation of water for livestock will compete with that of the monument’s objects of
interest.

3.2. Studies of grazing impacts need to be in new NEPA alternatives – summarized here
and sent under separate documentation is a new synthesis on grazing and climate change
(Beschta et al. 2012) documenting that livestock are a much more pervasive stressor on
public lands in the West than any other stressor, including fire. To summarize, the
following conclusions and statements paraphrased (references were removed for brevity)
from Beschta et al. are particularly germane to the need for a comprehensive assessment
of grazing impacts in the monument and should be analyzed in a new NEPA alternative:
§

Historical and on-going ungulate use has affected soils, vegetation, wildlife, and
water resources on vast expanses of public forests, shrublands, and grasslands
across the American West in ways that are likely to accentuate any climate
impacts on these resources. Although the effects of ungulate use vary across
landscapes, this variability is more a matter of degree than type (emphasis
added).

§

The combined effects of ungulates (domestic, wild, and feral) and a changing
climate present a pervasive set of stressors on public lands, which are
significantly different from those encountered during the evolutionary history of
the region’s native species. The intersection of these stressors is setting the stage
for fundamental and unprecedented changes to forest, arid, and semi-arid
landscapes in the western US and increasing the likelihood of alternative stable
states. Thus, public-land management needs to focus on restoring and maintaining
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structure, function, and integrity (emphasis added) of ecosystems to improve their
resilience (emphasis added) to climate change.
§

Because livestock use is so widespread on public lands in the American West,
management actions directed at ecological restoration (e.g., livestock removal,
substantial reductions in numbers or length of season, extended or regular periods
of rest) need to be accomplished at landscape scales. Such approaches, often
referred to as passive (emphasis added) restoration, are generally the most
ecologically effective and economically efficient for recovering altered
ecosystems because they address the root causes of degradation (emphasis added)
and allow natural recovery processes to operate. Furthermore, reducing the impact
of current stressors is a ‘‘no regrets’’ adaptation strategy that could be taken now.

§

…..various studies and reviews have concluded that the most effective way to
restore riparian areas and aquatic systems is to exclude livestock either
temporarily (with subsequent changed management) or long-term. Recovering
channel form and riparian soils and vegetation by reducing ungulate impacts is
also a viable management tool for increasing summer base flows [note – this last
point about base flows is especially relevant to the monument’s proclamation
mandate requiring a sufficient quantity of water for the objects of interest
and needs to be analyzed in a new NEPA alternative with lower grazing
levels – specifically, how are grazing activities altering the monument’s
hydrological processes (e.g., stream run-off, percolation of water through
soils, spring hydrological maintenance, ground water seepage to sequoia
groves, diversion of water for livestock, etc.)?].
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§

Therefore, addressing the underlying (emphasis added) causes of degradation
should be the first priority for effectively restoring altered public-land ecosystems
[note – the Forest Service fails to address underlying causes of livestock
grazing particularly the spread of invasive weeds by cattle and instead
simply transfers the grazing program over from the 2004 plan amendment
without a compatible use analysis).

§

Removing domestic livestock from large areas of public lands, or otherwise
significantly reducing their impacts, is consistent with six of the seven approaches
recommended for ecosystem adaptation to climate change. Specifically, removing
livestock would (1) protect key ecosystem features (e.g., soil properties, riparian
areas); (2) reduce anthropogenic stressors (3) ensure representation (i.e., protect a
variety of forms of a species or ecosystem); (4) ensure replication (i.e., protect
more than one example of each ecosystem or population); (5) help restore
ecosystems; and (6) protect refugia (i.e., areas that can serve as sources of ‘‘seed’’
for recovery or as destinations for climate-sensitive migrants.

§

Public land managers have rarely used their authority to implement landscapescale rest from livestock use, lowered frequency of use, or multi-stake-holder
planning for innovative grazing systems to reduce impacts.

§

….reducing ungulate impacts and restoring degraded plant and soil systems may
also assist in mitigating any ongoing or future changes in regional energy and
carbon cycles that contribute to global climate change. Simply removing livestock
can increase soil carbon sequestration since grasslands with the greatest potential
for increasing soil carbon storage are those that have been depleted in the past by
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poor management. Riparian area restoration can also enhance carbon
sequestration.
§

…. large areas of BLM and FS lands should become free of use by livestock and
feral ungulates to help initiate and speed the recovery of affected ecosystems as
well as provide benchmarks or controls for assessing the effects of ‘‘grazing
versus no-grazing’’ at significant spatial scales under a changing climate. Further,
large areas of livestock exclusion allow for understanding potential recovery
foregone in areas where livestock grazing is continued [note – this particular
recommendation is essential for effectiveness monitoring as emphasized in
the monument’s management plan and is necessary for establishing
experimental controls in adaptive management approaches].

§

While lowering grazing pressure rather than discontinuing use might be effective
in some circumstances, public land managers need to rigorously assess whether
such use is compatible (emphasis added) with the maintenance or recovery of
ecosystem attributes such as soils, watershed hydrology, and native plant and
animal communities. In such cases, the contemporary status of at least some of
the key attributes and their rates of change should be carefully monitored to
ascertain whether continued use is consistent with ecological recovery (emphasis
added), particularly as the climate shifts.

§

Regarding areas where livestock exclusion is recommended – these include (1)
rare ecosystem types (e.g., perched wetlands) or locations with imperiled species
(e.g., aspen stands and understory plant communities, endemic species with
limited range – emphasis added), including fish and wildlife species adversely
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affected by grazing and at-risk and/or listed under the ESA; (2) non-use areas
located in representative ecotypes so that actual rates of recovery (in the absence
of grazing impacts) can be assessed relative to resource trend and condition data
in adjacent areas that continue to be grazed; (3) watersheds and other large areas
that contain a variety of ecotypes to ensure that major ecological and societal
benefits of more resilient and healthy ecosystems on public lands will occur in the
face of climate change; (4) areas where ungulate effects extend beyond the
immediate site (e.g., wetlands and riparian areas impact many wildlife species and
ecosystem services with cascading implications beyond the area grazed); and (5)
localized areas that are easily damaged by ungulates, either inherently (e.g.,
biological crusts or erodible soils) or as the result of a temporary condition (e.g.,
recent fire or flood disturbances, or degraded from previous management and thus
fragile during a recovery period).
§

Such comparisons [to non-use areas] are crucial if scientists and managers are to
confirm whether managed systems are attaining restoration goals and to determine
needs for intervention, such as reintroducing previously extirpated species.
Unfortunately, testing for impacts of livestock use at landscape scales is
hampered by the lack of large, ungrazed areas in the western US.

§

Current livestock or feral ungulate use should continue only where stocking rates,
frequency, and timing can be demonstrated, in comparison with landscape-scale
reference areas, exclosures, or other appropriate non-use areas, to be compatible
(emphasis added) with maintaining or recovering key ecological functions and
native species complexes.
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In addition to the findings of Beschta et al. (2012), California Partners in Flight have
raised serious concerns regarding relaxed standards for grazing and its potential impact to
the endangered Willow Flycatcher (Empidonax traillii) and riparian and meadow lands in
the monument (sent under separate documentation). Similar to concerns raised in this
evaluation, these scientists are calling on the Forest Service to prioritize meadows and
riparian areas for protection from grazing yet this is lacking in NEPA alternatives for the
monument.

3.3. Monument management strategies are deficient with respect to livestock grazing
impacts - the Forest Service has provided an inadequate assessment of cumulative effects
originating from the combination of ongoing livestock grazing and accelerating climate
change, which, as the available evidence presented in Beschta et al. (2012) and concerns
expressed by California Partners in Flight, are likely to conflict with the agencies’ ability
to fulfill the proclamation’s protection and restoration mandates. In particular, many of
the grazing strategies proposed in the FEIS and monument management plan are vague
with respect to the objects of interest, rely on carrying forward inadequate grazing
provisions from the 2004 plan amendment and MSA (1990), lack specific objectives or
direction for scientific study and adaptive management related to assessing impacts to the
full array of objects of interest, omit any discussion of the impacts of livestock grazing on
long-term carbon sequestration potential of ungrazed lands, and provide inadequate
safeguards for limiting cattle damage to hydrological processes and ground water
infiltration rates that could impact giant sequoia groves. Chief among the
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recommendations of this evaluation is the need for the Forest Service to analyze grazing
as a stressor – incompatible use – for each of the objects of interest before it reaches a
determination on how best to manage grazing in the monument given competing
monument proclamation directives (i.e., continuation of grazing vs. protection).

As a component of grazing impacts, the Forest Service has not adequately examined
livestock and other stressors (e.g., roads) as vectors of invasive species spread. There are
specific policies and directives referenced in the monument management plan that direct
the agency to control invasive weeds yet a lack of attention to livestock-related weed
containment provisions as follows:
§

Executive Order 13122 and Invasive Species 64 FR 6183 directs the Forest
Service to “prevent and control the introduction and spread of invasives,” yet the
monument management plan carries forward inadequate grazing provisions from
the 2004 Sierra Nevada Forest Plan Amendment and MSA (1990) that will
continue the spread of invasives as cattle are a know vector of weed spread (see
Beschta et al. in press).

§

Forest Service Handbook Chapter 2081.03 directs the agency to identify control
and containment measures for invasives from ground-disturbing activities – while
this includes cattle (and roads for that matter), the agency continues its status quo
grazing that will play a role in furthering the spread of invasives in the monument.

Finally, the Forest Service should analyze grazing in combination with climate change as
multiple stressors in the monument (Beschta et al. 2012). In particular, projected
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increases in winter flooding (see Section 6.1) require extensive no-grazing riparian
buffers and restored channel morphology to increase resilience (a stated goal of the
monument management plan) to anticipated high peak flows in the face of climate
change.

4.0. EXCESSIVE	
  FUEL	
  TREATMENTS	
  AS	
  AN	
  INCOMPATIBLE	
  USE	
  
“These	
  giant	
  groves	
  and	
  the	
  surrounding	
  forest	
  provide	
  opportunity	
  to	
  understand	
  
the	
  consequences	
  of	
  different	
  approaches	
  to	
  forest	
  restoration.”	
  (Proclamation,	
  
emphasis	
  added).	
  

4.1. Role of fire as a keystone process –fire has shaped the ecosystems within the Giant
Sequoia National Monument and its surroundings for millennia. It is an important driver
of ecosystem heterogeneity as reflected by the diverse array of plant communities and
seral stages in the monument, and continued fire (especially patches of high severity) is
vital to giant sequoia regeneration (Stephenson 1991, 1996). Since the mid 19th century,
grazing and fire suppression have combined to reduce fire frequencies, high-grade
logging has removed most fire resistant large conifers (see Miller et al. 2009 for altered
fire effects), and an extensive road network has increased the risk of uncharacteristic fire
ignitions that compromise the monument’s integrity and resilience to climate change.
However, despite these land-use effects and concerns raised by Miller et al. (2009)
regarding increased severity, fire ostensibly has not increased in severity (Box 1),
meaning the Forest Service can adopt a more precautionary approach to its fuel
treatments.
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Box 1. The	
  Forest	
  Service	
  bases	
  fire	
  concerns	
  on	
  Miller	
  et	
  al.	
  (2009)	
  who	
  reported	
  
increased	
  fire	
  intensity	
  in	
  Sierra	
  Nevada	
  forests	
  since	
  1984.	
  However,	
  this	
  study	
  
did	
  not	
  include	
  40%	
  of	
  the	
  fire	
  intensity	
  data	
  available	
  at	
  the	
  time	
  the	
  study	
  was	
  
conducted,	
  nor	
  a	
  methodology	
  explaining	
  why	
  some	
  data	
  were	
  excluded.	
  	
  Hanson	
  
and	
  Odion	
  (revision	
  in	
  review	
  2012)	
  conducted	
  the	
  first	
  comprehensive	
  
assessment	
  of	
  fire	
  intensity	
  since	
  1984	
  in	
  the	
  Sierra	
  Nevada,	
  using	
  100%	
  of	
  
available	
  fire	
  intensity	
  data,	
  and,	
  using	
  Mann-‐Kendall	
  trend	
  tests	
  (a	
  common	
  
approach	
  for	
  environmental	
  time	
  series	
  data),	
  found	
  no	
  increasing	
  trend	
  in	
  high-‐
intensity	
  fire	
  proportion,	
  area,	
  mean	
  patch	
  size,	
  or	
  maximum	
  patch	
  size.	
  	
  These	
  
authors	
  also	
  checked	
  for	
  serial	
  autocorrelation	
  in	
  the	
  data,	
  and	
  found	
  none,	
  and	
  
used	
  pre-‐1984	
  vegetation	
  data	
  (1977	
  Cal-‐Veg)	
  in	
  order	
  to	
  completely	
  include	
  any	
  
conifer	
  forest	
  experiencing	
  high-‐intensity	
  fire	
  in	
  all	
  time	
  periods	
  since	
  1984	
  (the	
  
accuracy	
  of	
  these	
  data	
  at	
  the	
  forest	
  strata	
  scale	
  used	
  in	
  the	
  analysis	
  was	
  85-‐88%).	
  	
  
The	
  results	
  of	
  Hanson	
  and	
  Odion	
  are	
  consistent	
  with	
  all	
  other	
  recent	
  studies	
  of	
  
fire	
  intensity	
  trends	
  in	
  California’s	
  forests	
  that	
  have	
  used	
  all	
  available	
  fire	
  
intensity	
  data,	
  including	
  Collins	
  et	
  al.	
  (2009)	
  in	
  a	
  portion	
  of	
  Yosemite	
  National	
  
Park,	
  Schwind	
  (2008)	
  regarding	
  all	
  vegetation	
  in	
  California,	
  Hanson	
  et	
  al.	
  (2009)	
  
and	
  Miller	
  et	
  al.	
  (2012)	
  regarding	
  conifer	
  forests	
  in	
  the	
  Klamath	
  and	
  southern	
  
Cascades	
  regions	
  of	
  California,	
  and	
  Dillon	
  et	
  al.	
  (2011)	
  regarding	
  forests	
  of	
  the	
  
Pacific	
  (south	
  to	
  the	
  northernmost	
  portion	
  of	
  California)	
  and	
  Pacific	
  Northwest	
  
(references	
  in	
  Hanson	
  and	
  Odion,	
  in	
  review).	
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4.2. Problems with hazard fuel and fire risk reduction approaches - The Forest Service’s
approach to hazard fuel and fire risk reduction in the monument is limited to the fire
return interval departure concept – that is, the degree of fire return interval departure
(FRID) from a presumed historic baseline condition. The assumption as it applies to the
monument is that the greater the departure from baseline, the more likely the objects will
be “lost” due to “uncharacteristically” severe fires. For example, the agency states in
Chapter 2 of the FEIS: “…..one of the most immediate consequences of these changes is
increased hazard of wildfires of a severity that was rarely encountered in preEuroamerican times (emphasis added; Volume 1 p. 66). And while the argument for
increased fuel loadings in the monument is a cogent one, due to a long history of
suppression, grazing, and logging (especially plantations), some researchers have
questioned the use of FRID in predicting the likelihood of severe fires at site-specific
scales. For instance, Odion and Hansen (2006, 2008) analyzed fire severity in three large
fires (1999) in the Sierra’s in terms of whether the condition class approach of FRID
accurately predicted observed fire severity classes. They found that condition class was
not able to accurately predict patterns of fire severity and recommended more
comprehensive assessments of existing disturbance regimes to determine whether they
are indeed outside historic bounds. In addition, prehistoric fires in the region have been
described as being patchy intense fires (sometimes predominant) within a matrix of low
intensity fire where the frequency and relative area of intense fires varied overtime
(Stephenson et al. 1991). Notably, as the summer climate increasingly becomes drier
from climate change (Section 6), one would expect fire behavior to be less responsive to
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altered fuel profiles and more driven by extreme weather events related to global climate
forcings.

The Forest Service relies on the use of FRID in its analysis of fire risks to prescribe
extensive fuel reduction treatments with a diameter limit on tree removals (20 in cap on
westside forests) and a large (approximately one-fourth of the monument) WUI buffer
where mechanical fuel treatments are to be applied. There is no discussion of uncertainty
in fire projections related to FRID and limitations of fuel treatments in (a) encountering
and influencing a fire within a short window (~10 years) of reduced fuels (e.g., 2 to 7.9%
probability of treated areas encountering moderate or severe fires within the treatment
window, Rhodes and Baker 2008) and (b) the increasing role of climate in fire behavior
and how that might limit the efficacy of fuel treatments. This particular concern (b)
would warrant more careful placement of fuel reduction measures closer to homes where
research has shown fire risk reduction measures to be particularly effective (Cohen
2000).

Further, the agencies’ approach to fire management is fuel-centric and ignores the
importance of road-related ignition sources that may be at least as big a problem in
uncharacteristically severe fires as hazard fuels. Thus, there is an insufficient range of
NEPA alternatives in the FEIS for minimizing impacts of roads on uncharacteristic fire
ignitions associated with road access. The Forest Service therefore needs to analyze the
effects of varying amounts of road closures and road obliteration on reducing fire
ignitions in the monument.
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Although the Forest Service analyzed smaller diameter limits (caps) on tree removal than
the preferred (e.g., Alternative C uses 8 in dbh cap and Alternative D uses 12 in dbh, vs.
Alternative B [preferred] that uses a 20 in dbh limit), the agency’s preferred alternative
needs improvement on diameter limits in order to be based on best science of giant
sequoia regeneration and fire history in the area. For instance, Martinson and Omni
(2003) provide a meta-analysis on fuel treatment efficacy concluding that treatments are
most effective when the smallest trees are removed. Therefore, the selection of a 20 in
cap is not the smallest tree removal cap compared to Alternatives C and D that may better
meet the science on fuel reductions as described by Martinson and Omni (2003).
Removal of smaller trees also would better meet the intent of the proclamation that
directs the Forest Service to consider “opportunity	
  to	
  understand	
  the	
  consequences	
  of	
  
different	
  approaches	
  to	
  forest	
  restoration.”	
  	
  Thus, the Forest Service should adopt the
tree removal standards of Martinson and Omni (2003) to better meet the monument’s
proclamation: “removal of trees, except for personal use fuel wood, from within the
monument area may take place only if clearly (emphasis added) needed for ecological
restoration and maintenance of public safety” (proclamation p. 24097). 	
  

Further, the use of a 20 in dbh cap would encourage commercial logging sales in the
monument and conflict with the timber production mandate in the monument’s
proclamation:
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§

“No portion of the monument shall be considered to be suited for timber
production, and no part of the monument shall be used in a calculation or
provision of a sustained yield of timber from the Sequoia National Forest.”
(emphasis added)	
  
	
  

The	
  Forest	
  Service	
  further	
  raises	
  concerns	
  about	
  the	
  potential	
  for	
  commercial	
  
timber	
  sales	
  in	
  the	
  monument	
  as	
  reflected	
  in	
  the	
  following	
  management	
  plan	
  
statements:	
  
	
  
§

“A	
  number	
  of	
  restoration	
  projects	
  are	
  likely	
  to	
  remove	
  some	
  form	
  of	
  biomass.	
  
The	
  biomass	
  removal	
  may	
  be	
  in	
  the	
  form	
  of	
  burning	
  on	
  site,	
  or	
  production	
  of	
  
secondary	
  products	
  such	
  as	
  wood	
  chips,	
  lumber,	
  or	
  other	
  wood	
  products”	
  
(monument	
  management	
  plan,	
  p.	
  79).”	
  

	
  
4.3.	
  	
  Vague	
  tree	
  removal	
  criteria	
  -‐	
  several	
  of	
  the	
  tree	
  removal	
  criteria	
  are	
  vague	
  
(unenforceable	
  standards)	
  and	
  do	
  not	
  meet	
  the	
  proclamation	
  requirement	
  of	
  a	
  clear	
  
need	
  for	
  tree	
  removal.	
  Here	
  are	
  some	
  examples	
  of	
  where	
  the	
  tree	
  removal	
  standards	
  
in	
  the	
  monument	
  management	
  plan	
  (p.	
  79)	
  appear	
  to	
  be	
  arbitrarily	
  based:	
  
§

Criterion	
  R1	
  –	
  if	
  keeping	
  one	
  or	
  more	
  trees	
  on	
  site	
  would	
  cause	
  unacceptable	
  
fuel	
  accumulation	
  and	
  fire	
  severity	
  effects…	
  -‐	
  it	
  is	
  unclear	
  what	
  constitutes	
  an	
  
unacceptable	
  fuel	
  and	
  fire	
  severity	
  effect	
  for	
  a	
  single	
  tree.	
  

§

Criterion	
  R2	
  (resilience)	
  –	
  if	
  keeping	
  one	
  or	
  more	
  trees	
  on	
  site	
  would	
  create	
  a	
  
vector	
  for	
  disease	
  infestations	
  at	
  levels	
  higher	
  than	
  currently	
  known	
  endemic	
  

	
  

34	
  

outbreaks	
  –	
  it	
  is	
  unclear	
  how	
  the	
  agency	
  will	
  determine	
  if	
  the	
  removal	
  of	
  a	
  
single	
  tree	
  will	
  trigger	
  a	
  pandemic	
  (there	
  is	
  no	
  science	
  to	
  support	
  this	
  
criterion).	
  	
  
§

Criterion	
  F1	
  (tree	
  felling)	
  –	
  if	
  maintaining	
  one	
  or	
  more	
  standing	
  trees	
  on	
  site	
  
would	
  deplete	
  moisture,	
  light,	
  or	
  nutritional	
  resources	
  essential	
  to	
  health	
  and	
  
survival	
  of	
  plant	
  communities	
  or	
  forests	
  –	
  how	
  will	
  the	
  Forest	
  Service	
  
determine	
  whether	
  a	
  single	
  tree	
  will	
  meet	
  this	
  criterion	
  and	
  what	
  does	
  tree	
  
or	
  forest	
  health	
  really	
  mean?	
  	
  

§

Criterion	
  F2	
  (regeneration)	
  –	
  if	
  maintaining	
  one	
  or	
  more	
  trees	
  would	
  
adversely	
  affect	
  regeneration,	
  longevity,	
  or	
  growth	
  of	
  giant	
  sequoia	
  and	
  other	
  
desired	
  tree	
  species	
  –	
  how	
  will	
  the	
  Forest	
  Service	
  determine	
  whether	
  a	
  single	
  
tree	
  will	
  meet	
  this	
  criterion?	
  

§

Criterion	
  F3	
  (heterogeneity)	
  –	
  if	
  maintaining	
  one	
  or	
  more	
  trees	
  would	
  
adversely	
  affect	
  heterogeneity	
  -‐	
  how	
  will	
  the	
  Forest	
  Service	
  determine	
  
whether	
  a	
  single	
  tree	
  will	
  meet	
  this	
  criterion	
  and	
  at	
  what	
  scale	
  (canopy	
  gap,	
  
stand,	
  landscape)?	
  

	
  
To	
  better	
  clarify	
  its	
  intent,	
  the	
  Forest	
  Service	
  needs	
  to	
  develop	
  more	
  rigorous	
  
criteria	
  and	
  performance	
  metrics	
  along	
  with	
  more	
  sophisticated	
  decision-‐support	
  
tools	
  for	
  assessing	
  fuel	
  treatment	
  tradeoffs	
  to	
  objects	
  of	
  interest.	
  For	
  instance,	
  
Scheller	
  et	
  al.	
  (2011)	
  evaluated	
  relative	
  risks	
  of	
  habitat	
  loss	
  from	
  fuel	
  reductions	
  vs.	
  
severe	
  fires	
  on	
  Pacific	
  fisher	
  (Martes	
  pennanti	
  pacifica)	
  in	
  the	
  Sierra	
  using	
  decision-‐
support	
  tools.	
  These	
  researchers	
  coupled	
  fisher	
  habitat	
  models	
  with	
  fire	
  risk	
  models	
  

	
  

35	
  

designed	
  to	
  assess	
  relative	
  costs	
  (habitat	
  loss)	
  and	
  benefits	
  (risk	
  reduction)	
  of	
  fuel	
  
reductions.	
  The	
  Forest	
  Service	
  should	
  use	
  coupled	
  models	
  like	
  this	
  to	
  examine	
  the	
  
broad	
  array	
  of	
  small	
  diameter	
  caps	
  (8,	
  12,	
  20	
  in)	
  and	
  to	
  better	
  balance	
  the	
  need	
  to	
  
lower	
  hazardous	
  fuels	
  vs.	
  the	
  need	
  to	
  protect	
  specific	
  objects	
  from	
  fuel-‐reduction	
  
related	
  habitat	
  losses.	
  Decision-‐support	
  tools	
  also	
  can	
  be	
  aggregated	
  for	
  multi-‐
species	
  and	
  would	
  better	
  allow	
  the	
  agency	
  to	
  assess	
  relative	
  risks	
  of	
  different	
  fuel	
  
reduction	
  treatments	
  for	
  a	
  broad	
  array	
  of	
  objects	
  of	
  interest.	
  This	
  would	
  also	
  allow	
  
the	
  agency	
  to	
  more	
  effectively	
  comply	
  with	
  the	
  protection	
  and	
  tree	
  removal	
  
mandates	
  in	
  the	
  proclamation	
  using	
  best	
  science	
  and	
  sophisticated	
  modeling	
  tools.	
  	
  
Likewise,	
  decision-‐support	
  tools	
  could	
  be	
  used	
  to	
  assess	
  the	
  tradeoffs	
  between	
  
narrower	
  WUI	
  buffers	
  that	
  were	
  dismissed	
  (e.g.,	
  park	
  service	
  WUI	
  buffer)	
  to	
  better	
  
balance	
  protection	
  of	
  the	
  object	
  with	
  fuel	
  reductions	
  and	
  the	
  literature	
  on	
  home	
  
ignitability	
  (Cohen	
  2000).	
  As	
  it	
  stands,	
  the	
  agency	
  has	
  not	
  provided	
  an	
  adequate	
  
assessment	
  of	
  the	
  relative	
  costs	
  (loss	
  of	
  habitat)	
  to	
  objects	
  of	
  interest	
  in	
  the	
  
monument	
  from	
  the	
  combination	
  of	
  tree	
  removals	
  and	
  excessively	
  large	
  WUI	
  
buffers.	
  	
  
	
  
Finally, there are ambiguous standards in the preferred alternative related to the cap on
thinning of 20 inches by forest types. No map or specific estimate of westside vs. eastside
forest area affected by this standard is provided and it is impossible for the public to
evaluate how much of the monument’s land base falls outside the 20 in dbh cap in the
eastside forests.
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5.0.	
   EXCESSIVE	
  ROAD	
  NETWORK	
  AS	
  AN	
  INCOMPATIBLE	
  USE	
  
“No new roads or trails will be authorized within the monument except to further the
purposes of the monument.” (emphasis added, Proclamation)

“Prior to the issuance of the management plan, existing roads and trails may be closed
or altered to protect the objects of interest in the monument, and motorized vehicle use
will be permitted on trails until but not after December 31, 2000.” (emphasis added,
Proclamation)

5.1. Proposed monument alternative perpetuates road problems – although the Forest
Service has deferred for 2 years a travel analysis plan (TAP) to determine the minimum
necessary transportation system (see objectives for transportation system in the FEIS, p.
124), numerous statements in the FEIS pertaining to roads appear to contradict the
monument’s protection and restoration objectives by perpetuating the status-quo on road
building and over-emphasizing access exemptions in the proclamation as follows
(emphasis added):
§ For Alternative B, the majority of the currently designated road and trail system
would be available for use, retaining access similar to current levels for dispersed
recreation, private ownerships, and management activities…. This alternative
emphasizes opportunities for creating loop trails and roads, with the potential for
the construction of new roads for developed recreation facilities and loop driving
opportunities (Chapter 2, p. 81).
§ Base proposals for new roads on the need to provide access to recreation
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opportunities, other public use, or management activities, as appropriate to the
purposes of the Monument (strategies for transportation system, p. 123) [note –
this particular statement appears to elevate road building above the
protection/restoration mandates in the monument by reversing the order of
how it appears in the proclamation – e.g., the proclamation (see above) begins
with no new roads and ends with the exemption clause while this begins with
new roads and ends with appropriate purposes clause].
§

Emphasize opportunities for creating loop roads where feasible and appropriate
(strategies for transportation system, p. 123) [note: it is impossible to assess what
“where feasible and appropriate” means without a comprehensive and
cumulative impacts analysis of roads and whether creating loop roads is
necessary to protect and restore the objects of interest – this again appears to
place road building above the monument’s protection mandates).

§

The plan will provide for and encourage continued public and recreational access
and use consistent with the purposes of the monument (Chapter 2, p. 125) [note –
no analysis of increased (encouraged) access on objects of interest is provided
and the Forest Service again places access above protection/restoration
mandates].

In order to provide a more appropriate balance between access and protection/restoration
mandates, the Forest Service needs to conduct a comprehensive analysis of the individual
and cumulative impacts of each road on the objects of interest to ensure the future TAP
is compatible with protection and restoration mandates, which it has not done for the
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monument’s management plan. This includes a literature review of road-related impacts
and roads as a potential ignition source of uncharacteristic fires in the monument. And
while the management plan will permit motorized and non-motorized mechanized vehicle
use on designated roads and trails (Chapter 2, p. 125), this is not a substitute for a roadby-road and cumulative analysis of impacts to the objects of interest as required under
recent Forest Service regulations (see Section 5.3).

5.2. Road impacts: a synthesis – because the Forest Service has not provided a detailed
analysis of road impacts on the monuments objects in the FEIS, which it must do to be in
compliance with the proclamation and NEPA, literature on road-related impacts is
summarized herein for inclusion in a future monument’s TAP. A more complete database
with over 22,000 citations is available from Wildlands CPR and also should be consulted
by the agency (see http://wildlandscpr.org/bibliographic-database-search)

In sum, roads may directly or indirectly impact wildlife populations and/or ecosystem
process as follows:
§

dispersal bottlenecks for sensitive species, thereby fragmenting populations
(Trombulak and Frissell 2000, Heilman et al. 2002)

§

dispersal conduits for invasive species (e.g., Gelbard and Harrison 2003)

§

impediments to hydrological properties and processes, particularly changes in
drainage patterns and stream morphology (e.g., higher peak flows of streams and
rivers, more localized flooding events, floodplain alterations -- see Eaglin and
Hubert 1993, Roth and Erickson 1996, Haskins and Mayhood 1997-- also on
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moist slopes inadequate culvert size, location, or number causes a higher and
lower water table upslope and downslope, respectively (Stoeckeler 1965)
§

degradation of fish habitat (well documented, see Henjum et al. 1994)

§

mass wasting events and slope instability (particularly road building on steep
slopes)

§

poaching, over-hunting, trapping and wildlife collusions - Lalo (1997) estimates
more than 1 million vertebrates nation-wide are killed each day by collisions with
vehicles

§

alteration of fire patterns (e.g., increased risk of arson due to human access
exacerbated by roads; DellaSala et al. 1995)

§

soil and water pollution, air pollution, particularly a build up of nitrous oxides in
soils and streams that has been associated with the spread of exotics (Schowalter
1988, Tyser and Worley 1992)

§

erosion, sedimentation of streams, edge effects, over collecting of rare plants and
animals, and the elimination of snags for firewood or road safety (Noss and
Cooperrider 1994).

In forested ecosystems, roads result in cumulative impacts (i.e., chronic disturbances),
which when combined with other anthropogenic disturbances, reduce habitat suitability
for many species (special feature on roads in Conservation Biology 2000 Volume 14 and
Trombulak and Frissell 2000). Wilcove et al. (1998) suggested that “roads are the
single greatest impact to the movement of sensitive species” and Forman and
Hesperger (1996) concluded “roads cause more effects and have a greater cumulative
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effect than vehicles” (emphasis added). In particular, the ecological effect of roads is
much larger than the area cleared for roads, extending a ¼ mile out on either side of a
road (so called road-effect zone; Forman and Hesperger 1996, Forman and Alexander
1998). The Forest Service in its TAP for the monument should analyze the road effect
zone.

In summary, road density (e.g., mi/mi2) is a useful index of the road-effect zone because
it integrates many ecological effects of roads and vehicles on flows and movements of
wildlife across the landscape. In addition, the ratio of road density to stream density and
intersection of roads with stream crossings are important indicators of the functionality of
hydrological processes and particulate matter flows (Coe 2006). Because roads both
remove wildlife habitat directly and dissect the remaining natural patches into residual
small patches, they are a significant contributor to habitat fragmentation (Reed et al.
1996). Obviously, while roads per-se do not kill wildlife or start forest fires, they are
associated (i.e., an indicator) with many types of human-caused changes in landscape
dynamics and wildlife dispersal that can accumulate over a given area. The Forest
Service would do well to include this type of review in its monument TAP as best science
on road impacts. In addition, it should provide detailed monitoring on effects of road
closures and obliteration on objects of interest as studies have shown road
decommissioning/obliteration has net benefits to aquatic and terrestrial ecosystems (see
http://www.wildlandscpr.org/road-riporter/road-reclamation-measuring-success).
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Notably, the Sequoia National Forest has decommissioned only “about 3 to 6 miles” of
roads in the monument (FEIS, Chapter 2). This is a surprisingly poor showing on road
decommissioning given the clear directive from the monument proclamation on roads.

While the term “decommissioning” is used in the monument management plan and FEIS
it is unclear how this will be implemented in the monument as it could involve anything
from a mere paper exercise that removes a road from the formal road inventory system to
complete deconstruction of the road prism and recontouring of the slopes (plus all
culverts and water bars removed). The agency should clearly define this term as the
complete obliteration of the road including pulling culverts, recontouring slopes, and
allowing for natural (or aided) revegetation of native plants on the former road surface.

In addition, it is unclear as to whether the Forest Service intends to treat roads and
transportation management in its TAP through “storage and storm-damage risk
reduction” (SDRR). Storage applies to roads that are being left on the system, but are
being closed and “stored” for future use. In these instances, the agency is theoretically
treating the road system for hydrological impacts but the road itself is not being
decommissioned. SDRR also refers to roads that the agency will keep open to use but
need mitigation to reduce impacts (upgrade of culverts, water bars and other types of
drainages to reduce sediment delivery to streams). The Forest Service should clearly
define its intent with regard to decommissioning using the best science and best practices
as summarized by Wildlands CPR (http://www.wildlandscpr.org/node/4188). The
agency’s TAP should be consistent with the monument’s proclamation protection and
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restoration mandates and raise the bar on road decommissioning well above the
inadequate 3 to 6 miles already decommissioned in a monument with 822 miles of roads.
With this in mind, Alternative C provides a higher performance measure for ameliorating
road impacts than the preferred alternative and the Forest Service should revisit this
decision in light of the new information presented in this evaluation (see Section 5.3) and
in the Wildlands CPR report.

5.3

Minimum transportation analysis – although the Forest Service has delayed the

TAP for the monument until 2014 and is required to produce one by 2015 on all National
Forest lands, the agency should follow the November 10, 2010 directive from the Chief’s
Office – Travel Management, Implementation of 36CFR, Part 212 Subpart A (36 CFR
212.5 (b)) in providing a thorough science-based analysis of the monument’s road
network to reach a determination on the minimum road density that is ecologically and
fiscally sustainable. This should involve analysis of the direct, indirect, and cumulative
impacts of the monument’s roads on objects of interests and fire ignition probabilities. To
minimize conflicts over incompatible uses, the burden of proof for maintaining a road vs.
obliterating it should rest on whether it is needed to protect or restore the objects of
interest as the predominant monument use.

In particular, the agency should consult the TAP process along with Forest Service
Manual 7712 and Forest Service Handbook 7709.55 to identify the minimum road system
as well as roads that are no longer needed and should be obliterated or converted to other
uses, such as trails, for all Maintenance Level (ML) 1-5 roads. As defined in the
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agencies’ travel management policy, the minimum road system is “the road system
determined to be needed to meet resource and other management objectives adopted in
the relevant land and resource management plans to meet applicable statutory and
regulatory requirements, to reflect long-term funding expectations, [and] to ensure that
the identified system minimizes adverse environmental impacts associated with road
construction, reconstruction, decommissioning and maintenance.”

The minimum roads analysis must at least include: (1) a map of recommended minimum
road system; (2) list of unneeded roads; (3) list of key issues and incompatibilities
between roads and objects; (4) prioritized list of risks and benefits to monument objects;
(5) prioritized list of opportunities for addressing those risks and benefits; (6) prioritized
list of actions or projects to implement the minimum road system; (7) list of proposed
changes to current travel management, including proposed deletions and any
consideration for new roads must meet the intent of the proclamation’s protection and
restoration mandates before moving forward; and (8) clear standards on road
decommissioning and road storage objectives. In addition, the Forest Service should
include an implementation plan for protecting and restoring monument objects related to
a schedule of road closure, road maintenance, and road obliteration activities.

In sum, the monument TAP needs to be based on best science to weigh and prioritize the
risks and benefits of each road in the monument to comply with the proclamation and is
necessary for the Forest Service to develop informed decisions about how to balance
recreation and access to the monument with ecological and fiscal responsibilities of road
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maintenance. The Forest Service should include this information in its NEPA analysis of
alternatives (and cumulative effects) and re-examine the range of alternatives in the
monument based on the TAP and a minimum roads network plan. As it stands, its
impossible for the public to determine whether the range of alternatives provided by the
FEIS on roads will sufficiently minimize direct, indirect, and cumulative impacts to
objects of interest in the monument.

Paraphrased below are specific recommendations developed by The Wilderness Society
for TAPs that are pertinent to the monument’s management:
§

Accurate identification of the baseline transportation system – an essential
starting point for determining the minimum necessary roads is an accurate and
field-verifiable map of the current road system along with a documented history
of the roads network. The Forest Service should perform a records search to fieldverify each route and to uncover any discrepancies in the baseline assessment (i.e.
an accuracy assessment).

§

Documented impacts (including literature review) of minimum road system on
objects of interest – this should include best practices for protection and
restoration of aquatic and terrestrial connectivity, reduction of fragmented and
altered wildlife habitat; analysis of impacts to T&E species; water quality and
quantity from roads; and identification of wildlife migration corridors for enabling
climate-forced wildlife migrations (see above literature review as an example).

§

Effect of minimum road system on probability of anthropogenic fire ignitions –
this is important for developing comprehensive fire management approaches
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beyond just fuels. The Forest Service should be more proactive in reducing
uncharacteristic ignitions through seasonal road closures and road obliterations
that would better protect and restore the monument’s objects of interest.
§

Compliance with state water quality standards – a determination of which roads
are most likely to hinder attainment of water quality standards in the monument is
needed to comply with state water quality regulations, the Clean Water Act
(section 303 d), and the monument’s proclamation regarding a sufficient quantity
of water for the objects of interest.

§

Prioritize expected access to show relative importance of roads for access and
rank roads to effectively balance benefits and needs – this will aid the Forest
Service in determining which particular roads are most important for access and
which ones are needed to reduce impacts to the objects of interest.

§

Identify specific opportunities (methods) for implementing the road standards
within the monument – once the TAP is completed, a site-specific determination
needs to be conducted for project-level implementation.

Also submitted below are recommendations for Subpart A Analysis Categories for a TAP
developed by Wildlands CPR that need to be included in transportation alternatives to be
in compliance with the proclamations protection/restoration mandates:
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Recommendations for Subpart A Analysis Categories, Factors and Questions
Ecological Analysis Recommendations
The following categories show important ecological issues and factors that should be part of the
travel analysis process:
x

Terrestrial Habitat Condition
o Impacts/potential impacts to important wildlife (rare, sensitive, threatened or
endangered species, in particular)
o Fragmentation impacts/potential impacts of individual roads to relatively intact
habitat (e.g. how isolated is the road, does it bisect an otherwise unroaded area)
o Impacts/potential impacts to rare plant habitat
o Impacts/potential impacts to wildlife migration and/or connectivity
o Consistency with specified/scientifically identified road and motorized route
density limits
o Presence/density of non-native or invasive species

x

Aquatic Habitat Condition
o Past, current and potential future sediment delivery to water bodies, including
chronic sedimentation and potential episodic mass wasting events (e.g. soil
erodibility, steepness of terrain, percent grade of road, number of stream
crossings)
o Impacts/potential impacts to aquatic connectivity (e.g., blocked, collapsed,
undersized, or misplaced culverts)

x

Water Quality
o Compliance with state water quality standards
o Impacts/potential impacts to municipal watershed
o Impacts/potential impacts from hydrologic connectivity between the stream and
road system

x

Climate change
o Impacts/potential impacts of the transportation system on terrestrial and aquatic
habitat/species, and potential for this to be exacerbated by climate change
o Potential for road reclamation and stormproofing to contribute to restoring aquatic
and terrestrial connectivity, thereby potentially increasing resiliency to climate
change

Access Analysis Recommendations
Road access affects important resource management and social factors such as cultural and
recreational issues. Guidance for travel analysis should include specific considerations listed
below. Additionally, given that most forests have produced Motor Vehicle Use Maps, it’s
important that the guidance include direction that roads displayed on these maps does not
necessarily mean they have a high recreational value.
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x

Identify existing management and public use patterns.
o Who are the user groups that are using the roads? (e.g. hikers, bikers, hunters,
tribes, special use permit holders, off-road vehicle riders, etc.)
o What roads are identified as the highest and lowest priorities by which user
groups?
 Consider seasonal changes in usage – some roads may be used more or
less depending on the season and the activity that the road facilitates.
o What roads provide access for important natural resource management activities
or access to private inholdings, and at what level are they utilized?
o What roads are needed to provide access to developed and primitive recreational
facilities? Are there alternative roads available to those locations?

x

Identify and prioritize expected resource management access needs.
o What resource management activities are projected within the next 20 years and
which roads are required to provide access for that management?
 The guidance should make clear that not all roads should have the same
priority, and should caution against bias.
o How will climate change and other expected stressors affect management access
needs; prioritize road access accordingly.

x

Identify alternative access opportunities
o When multiple roads access the same recreational facilities or resource
management areas, identify the one(s) most utilized and close (if needed for
future management) or decommission the others.
o When ranking recreational road access benefits, consider whether trails in the area
provide the same or better recreational experiences.
o Prioritize converting roads to non-motorized trails and motorized routes instead of
decommissioning in limited and specific instances where there is stakeholder
interest and capacity to provide appropriate maintenance for such travelways.
Take into account the initial treatments for such conversions, ensuring it is fully
mitigated and no longer functions as a road from an ecological perspective.

x

Identify user conflicts exacerbated by roads.
o Where are road-related impacts like noise, chronic sedimentation and habitat
fragmentation among other disturbances affecting the quantity, quality, or type of
both consumptive and non-consumptive recreational uses in the area?
o Does the area have special characteristics, like Inventoried Roadless Areas,
Wilderness Study Areas, Recommended Wilderness Area or designated
Wilderness Areas that are affected by roads?
o Determine impacts/potential impacts to cultural resources in the area (e.g.,
resources are at risk of human-related damage because they are located within 300
meters of an open or closed road, illegal use off-road is common in area with high
cultural value)
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Fiscal Analysis Recommendations
Direct Costs
x For each individual maintenance level (ML) determine direct road maintenance costs per
mile of road.
o Use existing road condition surveys to inform modeling of projected and actual
maintenance expenditures
o Include fixed costs - also called operational costs (e.g. collecting and maintaining
road related data, engineering/planning, contract administration)
Indirect Costs
x Use the appropriate scale1 to determine indirect road costs, including increased
management/mitigation costs due to ecological impacts
o Include fixed/operational costs (e.g. providing public road information, project
planning, office support, etc.)
o Include cost estimates for current and future mitigation needs
o Estimate how much money is saved by preventing future ecological damage
through road decommissioning and closures.2
Maintenance Level Reductions
x Fully analyze direct and indirect costs for reducing the status of a road from one ML to
another (e.g. moving a road from ML3 (passenger vehicle) to ML2 (high-clearance
vehicle) status)
o Include costs for physical treatments used to reduce traffic levels and mitigate
ecological impacts
Cost Comparisons
x Compare costs for closing, storing, or decommissioning a road on the ground.
o Estimate road closure and/or storage costs, both the initial treatment and reopening since these roads supposedly would be needed for future use.
o Account for long term savings from road decommissioning such as avoided
maintenance costs, and mitigation costs as well as expenditures avoided to reopen a closed and/or stored road.
Economic Efficiency/Cost-Benefit Analysis3
x Determine the economic value of both increases and decreases to ecosystem services
resulting from the road system.
x Incorporate ecological and other passive values.
1
The scale must be that at which significant effects occur. If increasing the scale of analysis changes the conclusion,
the scale is too small. If differences in choices are not measurable at a specific scale, the scale is too large. The
sensitivity of conclusions to changes in scale should be examined.
2
The Averted Expenditure Method is one way to calculate this savings.
3
Economic efficiency analysis measures net economic benefit to society in aggregate, including non-marketed and
external costs and benefits, without regard for who gains and who loses.
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o Use the most appropriate method to ensure the measurement of ecological
impacts or improvements.4
Ensure Neutrality
x Assess every road individually, whether it is open or closed, to determine whether it
should remain on the system. (Some closed roads may need to be upgraded, some
currently open roads may need to be decommissioned.)
x Use a zero-based accounting method to determine future maintenance needs. Do not
assume that every road currently being maintained should remain on the system.
x Fully analyze present and future costs of closing/storing roads versus physically
reclaiming roads to determine fiscal outcomes.
Public Involvement
The guidance memo states, “Although the TAP does not include a National Environmental
Policy Act (NEPA) decision, we expect line officers to engage the public in the process, which
should involve a broad spectrum of interested and affected citizens, other State and Federal
agencies, and tribal governments.” This requirement may be confusing to both managers and
members of the public who are used to traditional NEPA notices and comment periods along
with public meetings. Therefore, the Region One guidance should provide clear direction
addressing this issue, including options and ideas for how to best engage the public under
different circumstances (e.g. meetings with individual stakeholders as opposed to large public
meetings). Foremost, before each forest engages the public, the ecological and base fiscal
analyses should be completed in order to best communicate current impacts and budget burdens
from the existing road system. Then each forest can have maps and data to help determine
priorities for access. Below we provide some specific recommendations:
x
x

Each forest should proactively identify and meet with a broad spectrum of user groups
rather than relying on feedback from user-groups who “self-select” to engage.
When requesting information and feedback from user groups, require that they prioritize
which roads are most and least important for their particular recreational or forest product
collection interests. Also have them identify the priority recreation destinations that the
roads of interest are used to access. Make clear that interested parties cannot declare all
access needs as equal, because the FS cannot keep all roads on the system.
o This will assist in determining the relative importance of various roads and
interests to users, as opposed to soliciting a broad “wish list”.
o Knowing the priority destinations will allow consideration of alternate access
opportunities when ecological and/or fiscal considerations identify a high priority
to close or decommission a road.

4
Contingent valuation is one of many approaches that has been used to determine passive values and can be
measured through the “willingness to pay or other methods. The Forest Service should identify the appropriate
method.

	
  

50	
  

6.0

INSUFFICIENT ANALYSIS AND PREPARATION FOR CLIMATE
CHANGE

6.1	
   Climate	
  change	
  and	
  land-‐uses	
  as	
  unprecedented	
  impacts	
  –	
  the	
  Forest	
  Service	
  
summarizes	
  recent	
  studies	
  on	
  already	
  documented	
  climate	
  impacts	
  and	
  future	
  
climate	
  change	
  projections	
  relevant	
  to	
  the	
  monument	
  and	
  the	
  Sierra	
  Nevada	
  region.	
  
In	
  general,	
  climate	
  change	
  already	
  is	
  affecting	
  the	
  region	
  via	
  increases	
  in	
  mean	
  
annual	
  temperatures	
  (1.5	
  to	
  3°	
  F)	
  over	
  the	
  last	
  century,	
  decreases	
  in	
  frequency	
  of	
  
nighttime	
  freezes	
  and	
  hard	
  frosts	
  during	
  the	
  growing	
  season,	
  declines	
  in	
  mean	
  
annual	
  precipitation	
  in	
  lower	
  elevations,	
  shifts	
  toward	
  more	
  rain	
  and	
  less	
  snow,	
  
earlier	
  peak	
  stream	
  flows,	
  recession	
  of	
  glaciers,	
  non-‐fire	
  related	
  mortality	
  of	
  adult	
  
trees	
  in	
  low	
  to	
  mid	
  elevations,	
  and	
  range	
  shifts	
  in	
  wildlife.	
  Many	
  of	
  these	
  effects	
  are	
  
likely	
  to	
  worsen	
  by	
  century’s	
  end	
  due	
  to	
  accelerated	
  global	
  climate	
  change	
  with	
  
most	
  climate	
  models	
  projecting	
  an	
  increase	
  in	
  mean	
  annual	
  temperature	
  of	
  4	
  to	
  9°	
  F,	
  
sight	
  reductions	
  in	
  annual	
  precipitation	
  (although	
  there	
  are	
  higher	
  degrees	
  of	
  
uncertainty	
  in	
  predicting	
  precipitation	
  change),	
  drier	
  summers,	
  decreases	
  in	
  snow	
  
pack	
  in	
  the	
  Southern	
  Sierra,	
  increased	
  rain	
  at	
  the	
  expense	
  of	
  snow,	
  lower	
  spring-‐
summer	
  stream	
  flow,	
  increase	
  in	
  winter	
  flooding	
  potential,	
  and	
  a	
  projected	
  shift	
  in	
  
the	
  climate	
  niche	
  of	
  plant	
  communities	
  to	
  a	
  climate	
  favoring	
  hardwoods	
  over	
  
conifers	
  and	
  grasslands	
  over	
  woodlands	
  (lower	
  elevations).	
  Increase	
  in	
  fire	
  activity	
  
due	
  primarily	
  to	
  drier	
  summers	
  and	
  water	
  stress	
  at	
  lower	
  elevations	
  is	
  also	
  likely	
  to	
  
impact	
  the	
  monument’s	
  objects.	
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6.2.	
   Need	
  for	
  up-‐to-‐date	
  climate	
  vulnerability	
  assessments	
  –	
  the	
  Forest	
  Service	
  
defers	
  an	
  analysis	
  of	
  climate	
  vulnerability	
  to	
  a	
  yet-‐to-‐be	
  completed	
  climate	
  
vulnerability	
  assessments	
  underway	
  for	
  the	
  three	
  “early	
  adopter”	
  (of	
  the	
  2012	
  
forest	
  planning	
  rule)	
  National	
  Forests	
  (Sierra,	
  Sequoia,	
  Inyo)	
  and	
  only	
  qualitatively	
  
compares	
  NEPA	
  alternatives	
  for	
  their	
  ability	
  to	
  prepare	
  monument	
  objects	
  for	
  
climate	
  change.	
  The	
  FEIS	
  and	
  monument	
  plan	
  provide	
  vague	
  guidance	
  on	
  how	
  to	
  
prepare	
  the	
  monument’s	
  objects	
  for	
  climate	
  change	
  and	
  no	
  quantitative	
  analysis	
  of	
  
how	
  the	
  alternatives	
  differ	
  in	
  regard	
  to	
  climate	
  change	
  effects.	
  In	
  addition,	
  there	
  are	
  
numerous	
  deficiencies	
  in	
  the	
  FEIS	
  with	
  respect	
  to	
  climate	
  change	
  preparation,	
  
including:	
  (1)	
  while	
  the	
  alternatives	
  are	
  qualitatively	
  evaluated	
  based	
  on	
  
maintaining	
  and	
  restoring	
  connectivity,	
  there	
  is	
  no	
  specific	
  connectivity	
  analysis	
  for	
  
objects	
  of	
  interest	
  to	
  differentiate	
  alternatives;	
  (2)	
  no	
  carbon	
  sequestration	
  analysis	
  
is	
  provided	
  (despite	
  a	
  requirement	
  to	
  do	
  so	
  under	
  the	
  forest	
  planning	
  rule	
  
2012)	
  for	
  management	
  actions	
  related	
  to	
  livestock	
  grazing	
  and	
  fuels	
  reduction	
  and	
  
the	
  Forest	
  Service	
  assumes	
  a	
  net	
  carbon	
  sequestration	
  benefit	
  from	
  fuels	
  reduction	
  
without	
  providing	
  documentation	
  or	
  a	
  carbon	
  life	
  cycle	
  analysis	
  to	
  support	
  this	
  
claim;	
  and	
  (3)	
  the	
  Forest	
  Service	
  claims	
  that	
  all	
  alternatives	
  include	
  aggressive	
  
measures	
  for	
  containing	
  invasive	
  species,	
  yet	
  there	
  is	
  no	
  analysis	
  to	
  back	
  this	
  claim	
  
especially	
  given	
  that	
  many	
  of	
  the	
  proposed	
  management	
  actions	
  actually	
  will	
  
increase	
  the	
  spread	
  of	
  invasives	
  through	
  known	
  vectors	
  of	
  weed	
  spread	
  such	
  as	
  
road-‐related	
  access	
  and	
  transport,	
  livestock	
  grazing,	
  and	
  access	
  for	
  extensive	
  fuel	
  
treatments.	
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There	
  are	
  several	
  existing	
  policies	
  related	
  to	
  climate	
  change	
  planning	
  that	
  are	
  also	
  
ignored	
  in	
  the	
  FEIS	
  and	
  monument	
  management	
  plan	
  but	
  are	
  germane	
  to	
  planning	
  
for	
  climate	
  change	
  on	
  all	
  National	
  Forest	
  units	
  including:	
  
§

Executive	
  Order	
  13514	
  requires	
  the	
  Forest	
  Service	
  to	
  reduce	
  greenhouse	
  gas	
  
emissions	
  from	
  activities	
  within	
  the	
  planning	
  unit	
  -‐	
  no	
  analysis	
  of	
  the	
  effects	
  of	
  
monument	
  actions	
  on	
  emissions	
  is	
  provided	
  in	
  the	
  monument’s	
  proposed	
  
transportation	
  measures.	
  	
  

§

USDA	
  Strategic	
  Plan	
  2010-‐15	
  Strategic	
  Goal	
  2	
  –	
  provides	
  guidance	
  to	
  ensure	
  
that	
  National	
  Forests	
  and	
  private	
  working	
  lands	
  are	
  conserved,	
  restored,	
  and	
  
made	
  more	
  resilient	
  to	
  climate	
  change,	
  while	
  enhancing	
  water	
  resources	
  –	
  
while	
  the	
  monument	
  management	
  plan	
  and	
  FEIS	
  include	
  provisions	
  for	
  
ecosystem	
  resilience	
  it	
  is	
  unclear	
  how	
  these	
  provisions	
  relate	
  to	
  specific	
  
objects	
  of	
  interest	
  and	
  their	
  ability	
  to	
  resist	
  and	
  be	
  resilient	
  to	
  climate	
  change,	
  
particularly	
  with	
  some	
  land-‐use	
  stressors	
  that	
  will	
  be	
  increasing	
  in	
  intensity	
  
(e.g.,	
  mechanical	
  fuels	
  reduction).	
  In	
  addition,	
  there	
  are	
  no	
  specific	
  
performance	
  measures	
  for	
  increasing	
  carbon	
  sequestration	
  overtime,	
  only	
  
vague	
  (undocumented)	
  references	
  that	
  thinning	
  activities	
  will	
  reduce	
  carbon	
  
flux	
  to	
  fire.	
  This	
  assumption	
  is	
  made	
  with	
  no	
  documentation	
  regarding	
  how	
  
mechanical	
  fuels	
  reduction	
  are	
  expected	
  to	
  increase	
  carbon	
  stocks	
  when,	
  in	
  
fact,	
  recent	
  studies	
  of	
  carbon	
  fluxes	
  show	
  thinning	
  actually	
  produces	
  net	
  
reductions	
  in	
  carbon	
  stocks	
  relative	
  to	
  fire	
  because	
  of	
  the	
  large	
  treatment-‐area	
  
needed	
  to	
  alter	
  fire	
  behavior	
  (e.g.,	
  Mitchell	
  et	
  al.	
  2009,	
  Naficy	
  et	
  al.	
  2010,	
  Ryan	
  
et	
  al.	
  2010,	
  Campbell	
  et	
  al.	
  2011,	
  Clark	
  et	
  al.	
  2011).	
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§

Forest	
  Service	
  Roadmap	
  and	
  Performance	
  Scorecard	
  for	
  measuring	
  progress	
  to	
  
achieve	
  USDA	
  strategic	
  planning	
  goals	
  –	
  the	
  Forest	
  Service	
  scorecard	
  process	
  
and	
  related	
  forest	
  planning	
  rule	
  (2012)	
  require	
  the	
  agency	
  to	
  conduct	
  climate	
  
vulnerability	
  assessments	
  yet	
  the	
  agency	
  only	
  refers	
  to	
  those	
  underway	
  in	
  the	
  
early	
  adopter	
  forests	
  without	
  any	
  clear	
  guidance	
  of	
  how	
  this	
  will	
  be	
  
incorporated.	
  	
  

§

USDA	
  Climate	
  Science	
  Plan	
  December	
  2010	
  –	
  provides	
  clear	
  guidance	
  to	
  enable	
  
clear	
  and	
  consistent	
  consideration	
  of	
  current	
  and	
  potential	
  investments	
  in	
  
climate	
  change	
  science	
  activities,	
  yet	
  similar	
  guidance	
  is	
  lacking	
  in	
  the	
  FEIS	
  
management	
  strategies	
  and	
  monument	
  management	
  plan.	
  	
  

§

Forest	
  Planning	
  Rule	
  (2012)	
  –	
  requires	
  planning	
  units	
  to	
  identify	
  specific	
  risks	
  
and	
  vulnerabilities	
  to	
  climate	
  change	
  and	
  ecological	
  adaptation	
  strategies	
  that	
  
are	
  expected	
  on	
  the	
  planning	
  unit,	
  and	
  a	
  basic	
  analysis	
  of	
  the	
  conditions	
  and	
  
trends	
  of	
  carbon	
  stocks	
  and	
  fluxes,	
  including	
  emissions	
  influenced	
  by	
  
management	
  of	
  the	
  planning	
  unit.	
  No	
  such	
  analysis	
  is	
  provided	
  in	
  the	
  
monument	
  management	
  plan	
  or	
  accompanying	
  FEIS.	
  	
  
	
  

6.3.	
   Compliance	
  with	
  Forest	
  Service	
  climate	
  change	
  policies	
  –	
  in	
  order	
  to	
  comply	
  with	
  
Forest	
  Service’s	
  own	
  policies	
  on	
  climate	
  change,	
  the	
  following	
  adaptation	
  and	
  
mitigation	
  measures	
  need	
  to	
  be	
  included	
  in	
  management	
  of	
  the	
  monument	
  and	
  its	
  
objects	
  of	
  interest:	
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1. Conduct	
  a	
  monument-‐specific	
  vulnerability	
  assessment	
  of	
  focal	
  terrestrial	
  
and	
  aquatic	
  objects	
  using	
  the	
  latest	
  adaptation	
  science	
  approaches	
  (see	
  
Koopman	
  et	
  al.	
  2011	
  for	
  regionally	
  specific	
  recommendations).	
  
2. Conduct	
  a	
  connectivity	
  analysis	
  (as	
  directed	
  by	
  the	
  forest	
  planning	
  rule)	
  of	
  
focal	
  terrestrial	
  and	
  aquatic	
  objects	
  of	
  interest	
  and	
  identify	
  management	
  
actions	
  that	
  facilitate	
  wildlife	
  dispersal	
  into	
  identified	
  climate	
  refugia.	
  
3. Identify	
  climate	
  refugia,	
  including	
  specific	
  enduring	
  features	
  of	
  the	
  landscape	
  
and	
  microsite	
  features	
  for	
  the	
  objects	
  of	
  interest.	
  
4. Conduct	
  a	
  comprehensive	
  spatio-‐temporal	
  assessment	
  of	
  likely	
  changes	
  to	
  
plant	
  communities	
  resulting	
  from	
  the	
  cumulative	
  and	
  synergistic	
  effects	
  of	
  
climate	
  change	
  (using	
  for	
  instance,	
  downscaled	
  MC1	
  vegetation	
  analyses)	
  
and	
  land	
  uses	
  within	
  and	
  surrounding	
  the	
  monument	
  (cumulative	
  effects).	
  	
  
5. Conduct	
  a	
  collaborative	
  process	
  for	
  identifying	
  questions,	
  strategies,	
  and	
  
decision-‐support	
  tools	
  for	
  monitoring	
  response	
  of	
  objects	
  to	
  climate	
  change	
  
overtime,	
  including	
  a	
  long-‐term	
  research	
  project	
  with	
  permanent	
  plots	
  that	
  
can	
  be	
  revisited	
  overtime	
  by	
  researchers	
  (this	
  will	
  better	
  enable	
  the	
  Forest	
  
Service	
  to	
  comply	
  with	
  the	
  proclamation’s	
  emphasis	
  on	
  encouraging	
  research	
  
of	
  the	
  monument’s	
  objects	
  and	
  with	
  adaptive	
  management	
  approaches).	
  	
  
6. In	
  compliance	
  with	
  the	
  forest	
  planning	
  rule	
  (2012)	
  and	
  its	
  emphasis	
  on	
  
ecological	
  integrity,	
  provide	
  specific	
  actions	
  that	
  maintain	
  ecological	
  integrity	
  
of	
  the	
  monument	
  in	
  the	
  face	
  of	
  climate	
  change,	
  including	
  specific	
  
performance	
  measures	
  for	
  lowering	
  land-‐use	
  stressors	
  especially	
  limiting	
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further	
  actions	
  to	
  light-‐touch	
  maintenance	
  as	
  restoration	
  actions	
  are	
  
completed.	
  	
  
	
  
7.0	
   CONCLUSIONS	
  AND	
  RECOMMENDATIONS	
  
The	
  monument	
  management	
  plan	
  and	
  FEIS	
  was	
  evaluated	
  using	
  a	
  proclamation	
  
consistency	
  review,	
  science	
  consistency	
  review,	
  and	
  comprehensive	
  review	
  of	
  
management	
  of	
  objects	
  of	
  interest	
  to	
  determine	
  how	
  far	
  the	
  Forest	
  Service	
  has	
  
moved	
  the	
  bar	
  above	
  status	
  quo	
  (pre-‐monument)	
  management.	
  While	
  the	
  agency	
  
has	
  taken	
  great	
  strides	
  in	
  improving	
  upon	
  pre-‐monument	
  management,	
  there	
  is	
  
considerable	
  room	
  for	
  further	
  improvement	
  through	
  more-‐strict	
  adherence	
  to	
  the	
  
proclamation	
  and	
  in	
  addressing	
  incompatible	
  uses	
  from	
  an	
  extensive	
  roads	
  network,	
  
fuel	
  treatments,	
  livestock	
  grazing,	
  and	
  climate	
  change.	
  
	
  
For	
  the	
  Giant	
  Sequoia	
  National	
  Monument	
  to	
  rightfully	
  take	
  it’s	
  place	
  among	
  other	
  
crown	
  jewels	
  in	
  the	
  Sierra	
  Nevada	
  region	
  (Yosemite,	
  Kings	
  –	
  Sequoia	
  national	
  
parks),	
  the	
  Forest	
  Service	
  will	
  need	
  to	
  more	
  effectively	
  demonstrate	
  that	
  it	
  is	
  truly	
  
up	
  to	
  the	
  task	
  of	
  the	
  monument’s	
  protection	
  and	
  restoration	
  mandates,	
  particularly	
  
through	
  coordination	
  with	
  the	
  Park	
  Service	
  on	
  relevant	
  management	
  activities.	
  To	
  
better	
  meet	
  the	
  intent	
  of	
  the	
  proclamation,	
  four	
  issue-‐specific	
  recommendations	
  are	
  
provided	
  in	
  response	
  to	
  incompatible	
  management	
  proposed	
  by	
  the	
  Forest	
  Service	
  
for	
  roads,	
  livestock,	
  fuel	
  treatments,	
  and	
  climate	
  change	
  preparation:	
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1.	
  	
  Conduct	
  Road-‐Specific	
  and	
  Cumulative	
  Effects	
  Analysis	
  of	
  Roads	
  on	
  the	
  Objects	
  of	
  
Interest:	
  
§

Analyze	
  impacts	
  of	
  the	
  road	
  prism	
  on	
  hydrological	
  features	
  (including	
  
subsurface	
  flows)	
  important	
  to	
  giant	
  sequoia	
  and	
  obliterate	
  roads	
  that	
  
jeopardize	
  hydrological	
  continuity	
  essential	
  to	
  grove	
  sustainability.	
  

§

Complete	
  a	
  monument-‐specific	
  TAP	
  following	
  Forest	
  Service	
  directives	
  and	
  
recommendations	
  provided	
  by	
  The	
  Wildlife	
  Society	
  and	
  Wildlands	
  CPR.	
  

§

Reduce	
  road	
  densities	
  in	
  the	
  monument	
  based	
  on	
  the	
  minimum	
  necessary	
  road	
  
network	
  needed	
  to	
  better	
  balance	
  the	
  monument’s	
  access	
  vs.	
  protection	
  
mandates.	
  	
  

§

Evaluate	
  and	
  prioritize	
  a	
  range	
  of	
  road	
  closure	
  methods	
  (seasonal	
  closures,	
  
decommissioning),	
  including	
  costs	
  and	
  benefits	
  to	
  the	
  objects	
  of	
  interest.	
  

2.	
  Perform	
  More	
  Detailed	
  Analysis	
  of	
  Impacts	
  of	
  Fuel	
  Treatments	
  on	
  Objects	
  of	
  
Interest:	
  
§

Provide	
  more	
  sophisticated	
  fuel	
  models	
  that	
  make	
  use	
  of	
  decision-‐support	
  
tools	
  and	
  the	
  tradeoffs	
  in	
  fire	
  risk	
  reduction	
  vs.	
  habitat	
  loss	
  to	
  each	
  object	
  of	
  
interest.	
  

§

Re-‐examine	
  smaller	
  diameter	
  tree	
  removal	
  alternatives	
  and	
  narrower	
  
buffer	
  widths	
  for	
  the	
  WUI	
  based	
  on	
  best	
  science	
  provided	
  by	
  Martinson	
  and	
  
Omi	
  (2003),	
  defensible	
  space	
  management	
  standards	
  for	
  home	
  ignitability	
  
(Cohen	
  2000),	
  and	
  new	
  guidance	
  for	
  location	
  of	
  structures	
  and	
  their	
  
surroundings	
  (FEMA	
  2008,	
  Syphard	
  et	
  al.	
  2012	
  –	
  this	
  particular	
  
recommendation	
  is	
  important	
  as	
  studies	
  have	
  shown	
  fuel	
  treatments	
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immediately	
  surrounding	
  structures	
  are	
  the	
  most	
  effective	
  means	
  for	
  
preparing	
  homes	
  for	
  eventual	
  fires	
  –	
  the	
  Forest	
  Service	
  should	
  place	
  more	
  
emphasis	
  on	
  helping	
  communities	
  become	
  fire-‐wise	
  than	
  treating	
  wide	
  
WUI	
  buffers	
  as	
  this	
  is	
  not	
  the	
  most	
  cost	
  effective	
  use	
  of	
  limited	
  resources	
  
for	
  lowering	
  fire	
  risks	
  to	
  nearby	
  structures).	
  
§

Use	
  comparable	
  ecosystem	
  types	
  from	
  surrounding	
  protected	
  lands	
  
(Wilderness,	
  Parks)	
  as	
  a	
  contemporary	
  baseline	
  for	
  restoring	
  degraded	
  
areas	
  to	
  a	
  standard	
  of	
  higher	
  ecological	
  integrity	
  for	
  the	
  monument.	
  	
  

§

Emphasize	
  prescribed	
  fire	
  and	
  prescribed	
  wildlands	
  fire	
  to	
  create	
  early	
  
seral	
  conditions	
  and	
  canopy	
  gaps	
  for	
  sequoia	
  regeneration	
  over	
  mechanical	
  
fuel	
  treatments	
  (see	
  Stephenson	
  2003)	
  and	
  protect	
  burned	
  sites	
  from	
  post-‐
fire	
  logging	
  to	
  provide	
  biological	
  legacies	
  for	
  regenerating	
  and	
  structurally	
  
complex	
  early	
  seral	
  communities.	
  	
  

§

Conduct	
  cumulative	
  effects	
  analysis	
  of	
  contribution	
  of	
  roads	
  on	
  human-‐
caused	
  fire	
  ignitions	
  and	
  fire	
  behavior.	
  

3.	
  	
  Tighten	
  Restrictions	
  on	
  Livestock	
  Grazing	
  to	
  Reduce	
  Impacts	
  to	
  Objects	
  of	
  Interest:	
  
§

Conduct	
  comprehensive	
  and	
  cumulative	
  impact	
  analysis	
  of	
  grazing	
  on	
  
objects	
  of	
  interest.	
  

§

Prioritize	
  meadows	
  (especially	
  those	
  with	
  native	
  plants	
  and	
  poor	
  soil	
  
drainage)	
  and	
  other	
  sensitive	
  areas	
  for	
  grazing	
  prohibitions.	
  

§

Create	
  large	
  exclosures	
  in	
  sensitive	
  upland,	
  wetland,	
  seeps,	
  riparian	
  areas	
  
and	
  other	
  sensitive	
  plant	
  communities	
  to	
  protect	
  objects	
  from	
  grazing.	
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§

Restore	
  floodplain	
  resiliency	
  to	
  climate-‐change	
  related	
  flooding	
  through	
  
livestock	
  prohibitions	
  (fencing,	
  no	
  grazing	
  buffers)	
  and	
  recontouring	
  of	
  the	
  
stream	
  channel	
  morphology.	
  

4.	
  	
  Prepare	
  Objects	
  of	
  Interest	
  for	
  Climate	
  Change	
  through	
  specific	
  adaptation	
  and	
  
mitigation	
  measures:	
  
§

Conduct	
  cumulative	
  impact	
  analysis	
  of	
  livestock	
  grazing,	
  roads,	
  and	
  fuel	
  
treatments	
  in	
  relation	
  to	
  projected	
  climate	
  changes	
  (see	
  Beschta	
  et	
  al.	
  
2012).	
  

§

Implement	
  specific	
  strategies	
  for	
  reducing	
  land-‐use	
  stressors	
  (roads,	
  fuel	
  
treatments,	
  livestock	
  grazing)	
  on	
  objects	
  of	
  interest	
  to	
  increase	
  resistance	
  
and	
  resilience	
  to	
  climate	
  change.	
  

§

Identify	
  specific	
  landscape	
  features	
  (enduring	
  features)	
  and	
  microclimatic	
  
conditions	
  (e.g.,	
  topo-‐edaphic	
  gradients,	
  north-‐facing	
  old	
  forests,	
  valley	
  
bottomlands,	
  shaded	
  riparian	
  areas)	
  that	
  can	
  be	
  protected	
  as	
  climate	
  
refugia	
  for	
  objects	
  of	
  interest.	
  	
  

§

Identify	
  corridors	
  for	
  facilitating	
  climate-‐forced	
  wildlife	
  migrations	
  into	
  
areas	
  with	
  potential	
  suitable	
  microclimatic	
  conditions.	
  

§

Provide	
  inventories	
  of	
  carbon	
  sequestration	
  and	
  long-‐term	
  carbon	
  storage	
  
potential	
  of	
  monument	
  ecosystems	
  and	
  carbon	
  life	
  cycle	
  analysis	
  from	
  
management	
  activities	
  related	
  to	
  fuel	
  treatments,	
  grazing,	
  and	
  the	
  
monument’s	
  transportation	
  system	
  pursuant	
  to	
  relevant	
  Forest	
  Service	
  
policies	
  (Executive	
  Order	
  13514,	
  Forest	
  Service	
  scorecard,	
  Forest	
  Service	
  
Strategic	
  Plan	
  2010-‐15,	
  Forest	
  Service	
  Climate	
  Science	
  Plan,	
  National	
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Forest	
  Planning	
  Rule	
  2012)	
  and	
  develop	
  specific	
  mitigation	
  strategies	
  for	
  
lowering	
  carbon	
  losses.	
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EXHIBIT B - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

14 September 2012
MEMORANDUM FOR THE SIERRA CLUB
Summary
I have reviewed the recently released Record of Decision (ROD), the final version of the Monument
Plan, and the Final Environmental Impact Statement (FEIS) for the Giant Sequoia National Monument
(GSNM). My review has been limited to the areas of vegetation and fire management, which fall within
my professional expertise.
First the good news: I find the Plan to be a thoughtful, professional effort. The documentation is
generally well written, making clear what the Forest Service intends and their rationale for those
intentions. The Plan will support many environmentally desirable objectives -- as called for in the
Presidential Proclamation. The most praiseworthy feature of the Plan is its dominant thrust of restoring
fire as a natural ecological force shaping the forest ecosystem. There is an abundant and growing
scientific literature supporting this thrust, well summarized in chapter 4 of the FEIS. When I first
became involved with this Plan preparation effort some six years ago, it was not clear that this desired
outcome would be the result.
The bad news is that the Plan will permit the felling of non-Sequoia conifers up to 20 inches dbh and
Sequoias up to 12 inches dbh in the name of ecosystem restoration and resiliency. There is some
scientific rationale for this provision, but only under assumptions that do not apply to the Monument. If
this provision is allowed to stand, natural successional processes will be interrupted, with their
substitution by overt human manipulation. Forests of the Monument have been subjected to too much
human manipulation over recent years, and this is the wrong direction for future management.
Furthermore, this provision, and the rationale that has been presented to support it, represent a scientific
arrogance that is not justified by the current state of scientific knowledge.
I recommend that the Sierra Club appeal this feature of the Monument Plan. I am prepared to provide
scientific support for such an appeal. As one of the original advocates for the creation of the
Monument, the Sierra Club is in a unique position to argue that the goal of "protection" in the
Proclamation means in large part protection from excessive human manipulation. In this Plan the
Forest Service has applied their own internal definitions and policies to turn "protection" on its head.
The Forest Service argues that manipulation -- including the felling of large trees up to 20 inches dbh -is needed to protect trees from natural threats. The fallacious nature of this proposal in the context of
the Monument as a naturally maintained ecosystem can be a part of the Sierra Club's presentation of its
case.
The following material is intended to provide information to assist the Club in deciding on a course of
action and specific remedies to seek. The Club has several alternatives it needs to weigh.
Background
The Proclamation poses the problem well: "These forests need restoration to counteract the effects of a
century of fire suppression and logging. Fire suppression has caused forests to become denser in many
areas, with increased dominance of shade-tolerant species. Woody debris has accumulated, causing an

unprecedented buildup of surface fuels. One of the most immediate consequences of these changes is
an increased hazard of wildfires of a severity that was rarely encountered in pre-Euroamerican times."
In the mixed conifer forests of the Monument -- both where Sequoias occur and where they do not -- it
is believed that low-intensity fire was sufficiently common in pre-EuroAmerican times that the growth
of surface fuels (brush and grass) and ladder fuels (young trees) was limited. Under relatively benign
weather conditions and where fuel accumulations were not too great, fire burned as a surface fire of
flame lengths in the range of perhaps four to eight feet. Most overstory trees were undamaged, except
for some innocuous bark charring.
However, there also had to have been fires that burned under more adverse weather conditions (high
wind, high temperature, and/or low humidity) or where there had been a long time since the last natural
fire, resulting in high fuel accumulations. Under these conditions fires became high-severity crown
fires, and virtually all trees were killed. These conditions are what produced the snags that supported
snag-dependent wildlife. It seems most likely that this is the case since presumably snag-dependent
wildlife persisted in these forests for the last 10,000 years since the last ice age.
With the present higher fuel loadings, there will still be some benign surface fires, but the probability of
crown fire is substantially increased.
If the objective is to restore pre-EuroAmerican conditions, the result will be to reduce the ratio of
crown to surface fire, but crown fire will not be eliminated altogether. This is important in addressing
habitat for fire-dependent animal wildlife. Forest conditions -- weather and fuels -- are never uniform,
but always a mosaic, and within this mosaic there will always be some snags resulting from crown fire.
The question is how to move from present conditions of high fuel loads to something resembling preEuroAmerican conditions, as called for in the Proclamation:
If (1) we take no measures to restore the earlier lower fuel loadings, natural fire will burn more
frequently as a crown fire, and in those cases be impossible to control. The result will be a much higher
fraction of the forest with only dead snags than would have been the case with the earlier "natural" fuel
loadings. This uncontrolled use of fire will not restore the "natural" forest ecosystem of preEuroAmerican times that the Proclamation calls for restoring.
If (2) we rely on prescribed burns (under benign weather conditions) to reduce the present fuel load,
good results can be obtained in many cases, and there is abundant scientific research that supports this
approach. However, this research also finds that in some cases surface fuel loads and the presence of
ladder fuels are too great to carry this out without the result being a locally undesired crown fire. In
these cases (3) the research indicates that best results are obtained with mechanical treatment of the
fuels followed by prescribed burning. Mainly this treatment consists of felling smaller trees that may
constitute ladder fuels and the reduction of standing brush. Following this practice, Sequoia Kings
Canyon National Park (SEKI) fells trees up to eight inches dbh prior to burning. The research also
indicates that using mechanical treatment alone (4) does not adequately mimic natural processes that
occurred in the pre-EuroAmeican forest.
I lay these alternatives out so that the Sierra Club can decide what approach to support, advocate, or
accept. I think alternative (1) is inconsistent with achieving the result called for in the Proclamation; it
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perpetuates the current problem. I think alternative (3) is the most reliable approach to achieving these
results. Alternative (2) will produce similar results, but with a higher fraction of the forest burned at
high intensity than would be the case under "natural" fuel loadings. Alternative (4) is really a nonstarter, except perhaps under very special conditions that would preclude using fire for reasons of air
quality or safety. It also might be appropriate for thinning a plantation of young trees.
Fire is not the only issue. The FEIS documents that in general the forests of the Monument are
depauperate in the largest and smallest tree sizes, and that there is an excess of shade-tolerant white fir
and incense cedar -- as compared to what we believe was the composition of the pre-EuroAmerican
forest. The only way to remedy the shortage of big trees is to let the intermediate sized trees grow up.
The reintroduction of fire, and the concomitant reduction of brush, will allow more seedlings to
establish themselves to remedy the shortage of seedlings and saplings, both of Sequoias and other
conifers. Many of these will be killed by subsequent fires, but history suggests that enough will
survive. Finally, the shade-tolerant species are generally also more fire susceptible, so the
reintroduction of fire will reduce the presence of these species.
These forests have proved themselves to be sufficiently resilient to have survived since the last ice age.
This period includes both the cooler climate of the Younger Dryas and the Little Ice Age, and the
warmer dryer climate of the Altithermal period in the North American Southwest. The only thing
needed to restore the forest to earlier conditions is to re-introduce fire in its natural ecological role and
to wait for trees to grow up.
The Plan. Let's now turn to what the Forest Service proposes. First the poetry:
Consistent with the Proclamation the ROD states that the Plan "will protect and preserve the unique
features of the Monument consistent with the requirements of the Proclamation. [The Plan will] protect
the giant sequoia groves and the other objects of interest, while providing key resources and
opportunities for public use within the Monument." The desire is stated "to ultimately return the
Monument to natural cycles and processes, considering first the use of managed wildfire if it is
available... if it is not available, the use of prescribed fire and then mechanical treatments will be
considered." The intent is stated that "Fire occurs in its characteristic pattern and resumes its
ecological role." (The Proclamation also calls for "continued public and recreational access and use
consistent with the purposes of the Monument.")
The ROD goes on to state that "Ecological restoration of forested ecosystems would be accomplished
by reducing fuels, improving stand resilience and health, promoting heterogeneity, and encouraging
natural regeneration of giant sequoias and other species."
In the Plan, the desired condition in conifer forests is: "The mixed conifer forest varies by both species
composition and structures... resilient to changes in climate and other ecological conditions. The
composition is patchy, consisting of a variable mixture of conifer and hardwood trees, as well as a
diverse mixture of shrubs, herbaceous vegetation, and grasses. Spatial arrangements vary from pure,
or nearly pure, groupings to complex combinations, often within relatively limited areas. Low density
forests with frequent canopy openings, varying in size, dominate much of the landscape, with higher
density forests on portions of north and east aspects."
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"More frequent openings with early seral structure and composition... exist within the giant sequoia
groves. Some mid-seral structure has converted to a later seral stage as tree sizes increase... Outside
giant sequoia groves, 10 percent of this vegetation type is early seral structure and composition.
Almost half of the mid-seral structure has converted to a later seral stage as tree sizes increase."
In the Plan, desired conditions with regard to fire are that: "Fire occurs in its characteristic pattern and
resumes its ecological role. Frequent fire maintains lower, manageable levels of flammable materials
in most areas, especially in the surface and understory layers. There is a vegetation mosaic of age
classes, tree sizes, and species composition, and a low risk for uncharacteristic large, catastrophic
fires. The objects of interest are protected; sustainable environmental, social, and economic benefits
(such as those associated with tourism) are maintained; and the carbon sequestered in large trees is
stabilized... Fire susceptibility and severity, and fire hazards to adjacent human communities and
surrounding forest types, are low. The need to maintain fuel conditions that support fires characteristic
of complex ecosystems is emphasized and allows for a natural range of fire effects in the Monument."
So much for the poetry...
In the areas of vegetation and fire, key features of the strategies and objectives are as follows: (my
paraphrasing)
- Protect large trees.
- Restore essential ecological processes and patterns.
- Improve resilience and health through variable tree spacing -- more on this later.
- Encourage natural regeneration.
- Reduce downed woody material, brush, and ladder fuel.
- Prioritize the use of prescribed fire over mechanical treatment. After the application of
several exclusions 77% of the Monument would be suitable for the use of fire.
- Use mechanical treatment where the use of fire is not "appropriate or desirable." (e.g. air
quality or safety concerns) After the application of several exclusions 23% of the
Monument would be suitable for the use of fire.
- Use managed naturally ignited wildfire where possible.
- Promote a range of natural fires, including some of high intensity.
- Manage the forest in a mosaic pattern; promote heterogeneity.
- Priorities for fuel reduction:
- Wildland Urban Interface (WUI) and Tule River Indian Reservation interface (tribal
fuels emphasis treatment area (TFETA)) -- more on this later.
- Giant Sequoia groves
- Old forest emphasis areas
- Set priorities within these categories mainly by fire susceptibility.
So far so good...
The Problem.
Of necessity the Plan is a "programmatic" document in the sense that there is no specific project
described. Rather, the Plan lays out an extensive set of "criteria/standards and guidelines" that are to be
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used in designing specific projects under the Plan. Each project under the Plan will be subject to an
individual public NEPA process.
The most critical problem with the plan is that in most of the Monument tree felling is permitted for
Sequoias and hardwoods of dbh up to 12 inches, and for other conifers of dbh up to 20 inches. This
felling is to take place in the name of ecological restoration and public safety. The following criteria are
to be followed to justify this felling:
Resiliency -- "If maintaining one or more standing trees on a site would deplete moisture, light, or
nutritional resources critical to the health and survival of the plant community or forest."
Regeneration -- "If maintaining one or more standing trees on a site would adversely affect the
regeneration, longevity, or growth of giant sequoias and other desired species."
Heterogeneity -- "If maintaining one or more standing trees on a site would adversely affect the desired
diversity or structure of a stand or forest."
Public Safety -- "If maintaining one or more standing trees on site would create a public safety hazard.
Forest Service policy is to eliminate safety hazards from recreation sites, administrative sites, and the public
transportation system of roads and trails, including trees or tree limbs identified as hazardous."
Recreation and Administrative Sites -- "Other projects that may be proposed in the Monument that could
require tree felling include recreation or administrative site development and maintenance, scenic vistas, and
road access and parking for these sites."
The words resilience or resiliency are never stated in the Proclamation as a management objective. The
Forest Service introduces resilience as an objective by quoting a section of the Forest Service Manual
and a Region 5 policy document dealing with restoration. As a general objective, the inclusion of
resilience would appear to be reasonable -- perhaps even welcome -- but felling large trees to achieve it
is not. Yet resilience is used to justify this felling.
The concept, explained in more detail in chapter 4 of the FEIS, is to make each tree in the forest able to
withstand stresses such as drought, climate change, or insect attack. This is to be accomplished by
removing neighboring tree(s) that might compete with the tree to be protected -- reducing competition
for resources such as water or light.
Nature has an alternative solution to the problem of "excess" competition -- the trees compete until one
of them dies. The end result for the natural process is similar to that for the managed process, except
that it may take longer to get to the final result. Perpetuation of the forest does not require the
perpetuation of all of its trees. The natural process may leave a few standing snags that would not be
present under the managed process, but they will be welcomed by wildlife. This is what one should
expect in a forest that emphasizes the restoration of natural processes.
The managed process -- as proposed in the Monument Plan -- may well be an appropriate management
strategy in a general or commercial forest, where rapid tree growth is the prime objective. But for the
Monument the Proclamation makes clear that a prime objective is the restoration of natural processes.
Competition is a natural process that should not be interfered with by management actions. (An
exception might be in a plantation where trees are small and were planted at excessively high densities,
as was commonly the case.)
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The Forest Service argues in the FEIS that their managed process will achieve more precise results than
a natural process. While this may be true, I question whether the scientific community knows enough to
manage the forest properly at this level of detail. Precision and correctness are not the same thing.
Regeneration and heterogeneity are also fine objectives, but again they can be achieved by the
operation of natural processes. In this case, the requirement is the re-introduction of the natural process
of wildfire, as I have discussed in the background section of this paper. I leave it to others to address
the last two criteria.
Chapter 3 of the FEIS states that the Monument ecosystem is depauperate of trees in the 20-28 inch
size class. The way to correct this deficiency is to leave all trees in the 8-20 inch class so that they can
grow into the desired larger sizes, exactly the opposite of the proposed felling.
As I have also discussed in the background section, the re-introduction of fire should not require the
felling of trees of dbh greater than eight inches. From this fact and the discussion immediately above, I
recommend that the Sierra Club ask for an eight-inch dbh limit on all tree felling in the entire
Monument -- perhaps ten inches to give managers a bit of flexibility, but no more.
The Plan is based on Alternative B in the FEIS. Alternatives C and D restrict mechanical treatment
more than does Alternative B, and it would be tempting to endorse one of them. Unfortunately, as
constituted as full alternatives, Alternatives C and D omit many environmentally desirable features
found in Alternative B. Endorsing Alternatives C or D would not be a wise action, in my opinion. Just
fix Alternative B with a proper diameter limit.
Other Problems.
The Plan properly makes a clear distinction between felling trees and removing them from the
Monument. The removal of trees from the Monument is permitted under some circumstances in both
the Proclamation and the Plan. The first paragraph of the ROD states: "The Proclamation is very clear
that the Monument is not to be used for commercial timber harvest and that trees can only be removed
after an evaluation determines a clear need to do so. I want to assure you that none of the alternatives
considered in the environmental analysis include any form of commercial timber harvest." This is
important because it removes an economic incentive for the Forest Service to fell more trees than
would be justified on purely ecological or fire safety grounds. What it leaves open is the possibility of
the export of wood chips, which the mill at Terra Bella is equipped to handle.
The Proclamation also says that "Removal of trees, except for personal use fuel wood, from within the
Monument area may take place only if clearly needed for ecological restoration and maintenance or
public safety." On the other hand, the Plan states "A number of restoration activities are likely to
remove some form of biomass. The biomass removal may be in the form of burning on site, or
production of secondary products such as wood chips, lumber, (sic!) or other wood products." Whether
this is consistent with the proclamation is problematical -- I would think it is not consistent, but others
may have differing opinions.
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In any case, the Plan states the following three criteria for tree removal:
Protection of Objects of Interest -- "If keeping one or more trees on site would cause
unacceptable fuels accumulation and fire severity effects (high tree mortality when fire is
reintroduced); if removing trees would reduce the risk of wildfire to the giant sequoia groves, sensitive
wildlife habitat, and adjacent communities at risk."
Resiliency -- "If keeping one or more trees on site would provide a vector for insect or disease
infestations at levels higher than currently known endemic levels."

Public Safety -- "If keeping one or more trees on site would create a public safety hazard or
attractive nuisance. Forest Service policy is to eliminate safety hazards from developed recreation
sites, including trees or tree limbs identified as hazardous (FSM 2332). Depending on the situation,
down trees in a developed recreation site may present a hazard if people are likely to climb on them
and potentially fall and get hurt (becomes more likely if the logs are large and/or they are piled on top
of one another)."
It appears to me that these are valid criteria for removal of trees or other woody material from a
particular project site, but not from the Monument. I'm not sure how important this is for the health of
the Monument ecosystem; others may have stronger opinions.
On another topic, the Plan designates a TFETA, a zone next to the boundary of the Tule River Indian
Reservation, where more vigorous fuel reduction would take place in order to protect the Reservation
or the Monument from fire spreading from the other. The problem is that this zone is of the order four
miles wide and constitutes 56,640 acres out of the Monument's 328,315 total acres. For comparison
WUI zones designed to protect man-made structures are in three layers: defensible space extending out
100 feet from the structure to be protected, a defense zone extending from there out to 1/4 mile from
the structure, and a threat zone extending from there out to 1-1/2 miles from the structure. Fuel
reduction would be graduated, most vigorous in the innermost zone(s).
My experience working with firefighters in planning community protection projects is that WUI zones
of these sizes are needed and adequate to allow firefighters to protect structures from oncoming
wildfire and to protect the forest from a fire spreading from a structure. (Scientific research indicates
that the first 100-foot defensible space is the most critical layer. However, I've seen no evidence that
fuel reduction in this space alone will provide adequate space for firefighters to protect structures or the
forest, and have seen good arguments why this would not be the case.)
From this comparison the TFETA is much wider than necessary, and this may subject more of the
Monument to extreme fuel reduction than is needed. The Sierra Club should ask that that the TFETA be
reduced in width to extend only 1-1/2 miles from the Reservation boundary.
The Sierra Club may wish to raise other issues, such as in the areas of wildlife habitat or grazing,
especially in meadows. I leave it to folks with appropriate expertise to address these topics.
Edwin B. Royce
Associate on the Agricultural Experiment Station
Department of Plant Sciences
University of California at Davis
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Past President and Grants Chairman
Kern River Valley Fire Safe Council
Past President
Kennedy Meadows Property Owners and Associates
(A community at risk)
(Affiliations for identification purposes only. The views expressed are not necessarily those of any of
these organizations.)
I hold a PhD degree in botany with a specialization in forest plant ecology from the University of
California at Davis, awarded in 1997, as well as a PhD degree in physics awarded many years earlier. I
have over 17 years experience in the characterization of forest vegetation and have co-authored four
peer-reviewed scientific papers from my research on forest vegetation in the southern Sierra Nevada.
I have evaluated Post-fire reclamation plans proposed on 12 sites in the western United States -including on-site validations in most cases. For other environmental groups than the Sierra Club, I have
participated in appeals and/or litigation as an expert witness on most of these projects.
I have participated in all meetings of the Vegetation Working Group as a part of the Monument
planning effort, including its original incarnation as a Stewardship Fireshed Assessment working group.
In the 1970s I supervised the preparation of technical guidelines for the review of environmental
impact statements for the US Environmental Protection Agency.
My earlier Sierra Club activities (1960s) include officer and leader in the San Francisco Bay Chapter,
Chairman of the Northern California Regional Conservation Committee, and Regional Vice President
for Northern California.
Contacts:
ebroyce@varnet.net
559-850-8500
Kennedy Meadows 2C4
101686 Mahogany Trail
Inyokern, California 93527
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EXHIBIT C - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

I, MONICA L. BOND, declare and state as follows:
I am a wildlife biologist with expertise in biology, ecology, and behavior of California Spotted
Owls (Strix occidentalis occidentalis), a management indicator species for the health of older
coniferous forests. I am familiar with the scientific literature on habitat associations of all three
subspecies of Spotted Owls throughout their ranges.
I am a lead or co-author of six peer-reviewed published papers (two currently accepted but in
revision), and a seventh paper is in preparation, on Spotted Owls and their habitat associations.
These published studies focus on: (1) how forest fire affects short-term occupancy, survival, and
mate fidelity of Spotted Owls, (2) how forest fire affects occupancy probability of California
Spotted Owl sites throughout the Sierra Nevada, and (3) breeding season and overwinter habitat
use, breeding season home-range size, and diets of a sample of radio-marked California Spotted
Owls inhabiting forests burned by the 2002 McNally Fire in the Sequoia National Forest. Much
of my field research on Spotted Owls has been conducted within and around the Giant Sequoia
National Monument.
In addition, I am a co-author of a peer-reviewed published paper on residual trees and their
wildlife associations, and am the lead author on a peer-reviewed published paper documenting
that elevated tree mortality due to drought and insect infestation did not increase subsequent fire
severity in the San Bernardino Mountains of Southern California. I have also worked on a
radiotelemetry study of Black-backed Woodpeckers in the Lassen National Forest, and I am a
co-author of a peer-reviewed published manuscript resulting from that work as well. I currently
am a Principal Scientist with the Wild Nature Institute, a non-profit scientific research and
advocacy organization whose mission is to conduct scientific research on imperiled species and
their habitats, advocate for their protection, and to educate the public about the need to preserve
wild nature.
The Giant Sequoia National Monument embodies a large area of important Spotted Owl habitat
at the southern end of the Sierra Nevada range. The Monument lands also provide connectivity
between the main Sierra Nevada owl populations to populations in the Piute Mountains and then
further south into the Southern California mountains. The existence of large wildfires in the
Sierra Nevada – what the Monument Plan calls “uncharacteristically severe” – has led to many
proposals to conduct logging within California Spotted Owl habitat in order to reduce the risk of
fire in that habitat. Such logging is proposed under the preferred Alternative B of the Final
Environmental Impact Statement (FEIS) for the Giant Sequoia National Monument Management
Plan (Monument Plan), and will affect at a minimum dozens of Spotted Owl breeding sites
throughout the Monument.
The FEIS and Monument Plan represent a significant undertaking, and I respect the immense
efforts of Forest Service staff in generating these documents. Unfortunately, the Wildlife
Biological Evaluation’s (BE) analysis of the impacts of logging – what the Monument Plan calls

1

“mechanical treatments” – on the California Spotted Owl fails to properly and thoroughly
discuss the vast majority of recent scientific findings readily available in the literature regarding
the owl and fire. These findings would largely eliminate the justification for the logging
proposed in the preferred Alternative B. Further, after failing to discuss important recent
research findings, the BE then makes a broad, sweeping, unsubstantiated conclusion that
Alternative B is “not likely to result in a trend toward Federal listing or loss of viability” of the
California Spotted Owl. This unsubstantiated conclusion is made despite the fact that nearly
one-half (47%) of all Spotted Owl Home Range Core Area (HRCA) acreage is prioritized for
logging of trees up to 20 inches diameter within an excessively large ‘Threat Zone,’ and research
shows that habitat use and survival of California Spotted Owls is associated with stands
dominated by both large (>24 inches diameter) and medium-sized (>11 inches) trees (Chatfield
2005, Seamans 2005).
Recent scientific research about fire and Spotted Owls and other wildlife generally concludes the
following:








Disturbances such as high-severity fire and insect outbreaks are natural and
important elements of a healthy forest ecosystem (Saint Germain et al. 2004, Nagel
and Taylor 2005, Smucker et al. 2005, Kotliar et al. 2007, Hutto 2008, Malison and
Baxter 2010, Swanson et al. 2010);
The forested area currently affected by these disturbances is proportionally very
small within the range of the California Spotted Owl (Stephens et al. 2007, Odion and
Hanson 2008);
Some California Spotted Owls preferentially forage in areas impacted by highseverity fire (Bond et al. 2009), and current fire patterns are not adversely impacting
California Spotted Owl occupancy in the Sierra Nevada (Roberts et al. 2011, Lee et
al. 2012); and
Logging impacts on Spotted Owls (Logging Impacts on Habitat Use by Northern
Spotted Owls: Meiman et al. 2003 and Logging Impacts on Site Occupancy of California
Spotted Owls: Seamans and Gutiérrez 2007) do not mimic fire impacts (Fire Impacts on
Habitat Use by California Spotted Owls: Bond et al. 2009; Fire Impacts on Survival and
Site Fidelity of Spotted Owls: Bond et al. 2002; and Fire Impacts on Occupancy of
California Spotted Owls: Roberts et al. 2011).

The above statements may seem counter-intuitive to a public that has been told repeatedly over
the past half-century that fire destroys wildlife habitat, and more recently that severe fire is
becoming more widespread throughout forests of the Sierra Nevada (i.e., calling wildfire
“uncharacteristically severe” in the Monument Plan). In fact, stands of dead trees created by fire
and insects – ranging from small areas of low-severity burns to large areas of high-severity fire –
are natural, critical components of California’s forested ecosystems, supporting vital habitat for
native insects, primary cavity excavators such as woodpeckers, secondary cavity nesters and
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mammals associated with large woody debris, and even mature-forest associates like California
Spotted Owls (i.e., fire may reduce nesting and roosting habitat but under certain circumstances
may create foraging opportunities).
Below are my comments on specific portions of the Wildlife BE for the FEIS and Monument
Plan.
1. Assumptions:
Ecological Restoration and Wildlife – I agree with the concept of ecological restoration for
wildlife as defined in the BE on page 736:
“Ecological restoration for wildlife is defined as a reestablishment of natural
functions and processes in the Monument that provide a diverse range of high
quality habitats. Priority areas for restoration are those sites which were modified
from their natural state by fire suppression, logging, unmanaged grazing, adverse
changes in hydrology and historic development. The goal of management of
wildlife habitat is to return human-disturbed areas to the natural conditions and
processes characteristic of the ecological zone in which the damaged resources
are situated. Ultimately, restored areas would be maintained as valuable wildlife
habitat through natural processes, with little human management required.
These restored areas could then contribute to the maintenance of viable
populations of animal species in the Monument.”

Ecological restoration for wildlife is a laudable goal and I wholeheartedly support efforts to
rectify management mistakes of the past, including removal of exotic species, restoration of
areas disturbed by OHVs, and restoration of areas over-grazed by domestic livestock: these
human-caused disturbances are not natural to the forest ecosystem. However, when the concept
of restoration relies on management activities such as salvage logging and replanting with
nursery seedlings after fire, or when the concept is applied to equate the value of habitat created
by logging with that created by fire, such as claiming clearcuts function like patches of highseverity burn, then the concept of restoration is fundamentally misapplied. Care should be taken
not to inappropriately rely on logging to mimic fire.
Furthermore, in the “assumptions for all alternatives” section on page 737, the BE notes that all
alternatives would allow short-term reduction in habitat quality to reduce frequency and scale of
“uncharacteristically severe wildfire in the Monument.” In fact, there is no clear scientific
evidence that wildfires in the Plan area are, or will be, “uncharacteristically severe,” and this
assumption is currently subject to vigorous scientific debate (see e.g., Odion and Hanson 2008).
It is not appropriate to continue using the phrase “uncharacteristically severe wildfire” when
there is scientific debate as to whether this assumption is true, and such hyperbole only
encourages needless hysteria about fire amongst the public and media. This assumption should
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be re-worded to state more benignly that vegetation treatments may reduce the impacts of fire of
varying severities on human developments and on objects of interest.
2. California Spotted Owl:
Alternative B allows widespread habitat degradation in the majority of Spotted Owl HRCA acres
(the ‘Threat Zone’), ostensibly to reduce risk of fire to adjacent developed private lands.
However, the distance of the Threat Zone proposed under Alternative B is excessively large and
thus is not necessary for reducing the risk of fire to private lands.
Excessively Large Threat Zone – The Monument Plan’s preferred Alternative B defines the
Wildland Urban Interface ‘Threat Zone’ as extending from one-quarter mile to 1.5 miles away
from developed private lands, which would encompass 41 percent of all Monument acres (BE at
page 728). The designation of such a large Threat Zone to protect adjacent developed private
lands is not supported by empirical evidence. The Forest Service’s own research strongly
suggests that the protection of individual structures depends entirely upon the treatment of the
“home ignition zone,” which includes the building itself and the area within 200 feet of the
building. Experimental studies and modeling have concluded that vegetation treatment within 40
meters (132 feet) of a building will protect it against radiant ignition from the flames of a forest
fire that is torching and crowning, under severe conditions (see references in Nowicki 2002).
Forest Service fire expert Jack Cohen stated that “my research results indicate that the big flames
of high intensity wildland fires do not directly ignite homes at separate distances beyond 100
feet,” (Cohen 2003). Therefore, a treatment zone extending 200 feet from a building will
provide an extra cushion of safety to protect the building from various ignition sources in the
adjacent forest.
An additional 1640-foot “community protection zone” overlapping the home ignition zone was
proposed by Nowicki (2002) which can provide opportunities for fire-fighters to protect other
flammable features of a community. Research has shown that the width requirements of the firefighter safety zone are related to the average sustained flame length of the forest fire flame front
(different from the maximum observe flame length). The sustained flame length is calculated as
twice the height of the average overstory tree at the site (not the maximum tree height). For
example if the trees average 165 feet tall, the maximum sustained flame length is 330 feet. A
calculation of four times the sustained flame length could be utilized to determine the minimum
distance required for a community protection zone under maximum conditions. Using a 4X
factor, a forest fire with a sustained flame length of 330 feet requires a community protection
zone of 1,312 feet, or just over ¼ mile into the forest from adjacent homes (Nowicki 2002). This
distance is what the Monument Plan has designated the “Defense Zone” and it is a reasonable
distance within which to conduct fuels treatments to protect human structures from forest fire.
Beyond that distance of one-quarter mile, however, logging to protect human structures is
unnecessary, a waste of taxpayer money, and harmful to the forest ecosystem. High-severity fire
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is a threat only to human structures, it is not a threat to the forest ecosystem. In fact, highseverity fire is a natural and necessary component of the Sierra Nevada fire regime. Within the
excessively large ‘Threat Zone’ as designated under Alternative B, nearly one-half of all Spotted
Owl HRCA acres (47 percent) would be prioritized for logging of trees up to 20 inches diameter
and reduction of tree canopy down to 50 percent to reduce risk of fire. Such an outcome is not
supported by the best available science and should therefore be rejected.
Spotted Owl Habitat Requirements – The Wildlife BE relies largely upon the references cited in
the 1992 California Spotted Owl: A Technical Assessment of its Current Status, a 20-year old
General Technical Report. This report provides an excellent summary of the known habitat
requirements of the California Spotted Owl in unburned forests, and these requirements have
been repeatedly confirmed in subsequent research.
Additional research conducted in the 20 years since the 1992 GTR corroborates the importance
of habitat in maintaining population viability of California Spotted Owls. These more recent
scientific studies have re-iterated that optimal habitat for California Spotted Owl nesting,
roosting, and foraging in unburned forests of the Sierra Nevada is provided by conifer and mixed
conifer-hardwood forests dominated by medium (12–24 inch) but typically large (>24 inch) trees
with moderate (50–70) but typically high (>70) percent canopy cover (Moen and Gutiérrez 1997,
Bond et al. 2004, Blakesley et al. 2005, Chatfield 2005, Seamans 2005). Blakesley et al. (2005)
and Seamans et al. (2005) were two important studies that examined the effects of habitat
characteristics on demography of California Spotted Owls. Blakesley et al. (2005) conducted
long-term research on 67 owl territories in the Lassen and Plumas national forests, and found that
the amount of a 200-ha (500-acre) nest core area dominated by “suitable habitat” defined as >24
inch diameter trees and >70% canopy cover was positively associated with occupancy rates, and
that occupancy, apparent survival, and nesting success all increased with increasing amounts of
old-forest characteristics within the nest core area. The authors also found that adult survival
was positively correlated with amount of suitable owl habitat in the larger 2,010-acre home range
core area. Seamans (2005) investigated the correlations between habitat characteristics and adult
survival, reproductive output, and population growth rate in the central Sierra Nevada. Seamans
found that forests with medium (defined by Seamans as 12–24 inch) to large (> 24 inch) trees
and >70% canopy cover at the 400-ha (988-ac) scale were positively associated with survival and
probability of site occupancy by adult (>1 year old) California Spotted Owls, and amount of
hardwood forest, brush-sapling, or pole coniferous forest was negatively associated with these
parameters. Seamans’ study, as well as that of Chatfield (2005), confirms the importance of
medium-sized trees (defined by Chatfield as 11–23.9 inch) as well as larger-sized trees for
spotted owl demographics and nesting/roosting habitat selection.
Occupancy rates of California Spotted Owls also are adversely affected by removal of mature
forest. Seamans and Gutiérrez (2007) found that logging >20 ha of mature conifer forest habitat
within a female California Spotted Owl’s 400-ha core area resulted in lower territory
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colonization and higher territory extinction rates and dramatically increased probability of
breeding dispersal in the central Sierra Nevada. Furthermore, Buchanan (2004) notes that
reducing the amount of old forest can increase the abundance of a major Spotted Owl predator,
the Great Horned Owl. Worse still, recent scientific research has documented that loss of oldforest habitat can facilitate invasions of Barred Owls (S. varia) in Northern Spotted Owl (S. o.
caurina) habitats (Dugger et al. 2011). Although Barred Owls are not currently considered to be
a great threat to Spotted Owls in the Monument, Barred Owls have been identified elsewhere in
the Sierra Nevada and the BE fails to even mention these important recent scientific results
relating to adverse impacts from logging.
These scientific studies described above suggest that management objectives in Alternative B of
the Monument Plan’s FEIS that include logging of trees over 11 inches and up to 20 inches to
‘protect’ the forests from future disturbances such as “uncharacteristically severe” fires will
certainly degrade current Spotted Owl habitat in order to do so – potentially affecting survival
and occupancy, and thus the viability of the local population. Moreover, the risk of high-severity
fire is likely overestimated in the Sierra Nevada based on recent analyses of actual rates of fire
(Stephens et al. 2007, Odion and Hanson 2008), and recent research by myself and others (Bond
et al. 2002, 2009, Roberts et al. 2011, Lee et al. 2012) which suggests that fire likely does not
adversely affect and in some cases may even positively affect Spotted Owls by providing
important foraging habitat.
Spotted Owl Fire Research – One area of research that has expanded considerably since the
publication of the1992 GTR is the examination of the influence of fire on Spotted Owls. Indeed,
there were essentially no scientific studies that had been conducted on owls and fire when the
1992 GTR was published. Since that time a body of evidence has been accumulating that
supports the premise that forest fire as it is currently burning is not a serious threat to the
population of Spotted Owls in the Sierra Nevada. This is a critical issue, as it is the threat of
what the Monument Plan calls “uncharacteristically severe” wildfire that provides the
justification for logging in nearly one-half of Spotted Owl HRCA acres.
Numerous scientific studies on the relationship between Spotted Owls and forest fire conducted
throughout the range of the species, including in the Sequoia National Forest, suggest that fire –
even high-severity fire – is not likely a threat to the persistence of California Spotted Owls in the
Giant Sequoia National Monument. Jenness et al. (2004) found post-fire occupancy rates of
Mexican Spotted Owls (S. o. lucida) were not significantly different between burned and
unburned sites, and did not statistically differ with time since fire. The percent of high-severity
fire in a burned territory had no significant influence on whether the site was occupied (P = 0.26,
n = 33 burned sites). Roberts et al. (2011) found occupancy, detection rates, and densities of
California Spotted Owls were similar between burned and unburned sites in unmanaged forests
of Yosemite National Park. The mean percent of her 3.75km2 “owl survey areas” that burned at
high severity was 12% (maximum in a single survey area of 52%). Lee et al. (2012) conducted
the most comprehensive study of California Spotted Owl site occupancy and fire using 11 years
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of Forest Service survey data from 186 territories (41 burned, 145 unburned) in and around six
fires that occurred throughout the Sierra Nevada. Lee et al. (2012) found no significant effects of
fire on occupancy probabilities, suggesting that fire, even fire that burns on average 32% of
suitable habitat at high severity within a California Spotted Owl site, does not threaten the
persistence of the subspecies on the landscape.
Published studies on reproduction after fire for all three subspecies of Spotted Owl indicate that
as long as a burned territory is capable of supporting a pair of owls, productivity in burned sites
will be no different (Bond et al. 2002, Jenness et al. 2004, Clark 2007), or greater than in
unburned sites (Roberts 2008).
Bond et al. (2009) found that California Spotted Owls occupying burned forests 4 years post-fire
in the Sequoia National Forest preferentially foraged in severely burned forests more than other
categories of burn severity (especially unburned forests) within about 1.5 km of a core-use area.
Salvage logging was minor in this study as a result of litigation. This finding suggests that at
least some Spotted Owl prey increase rapidly in resource-rich early successional environments,
and as such the authors (including me) recommended that burned forests within 1.5 km of nests
or roosts of California Spotted Owls not be salvage-logged until long-term effects of fire on
Spotted Owls and their prey are more fully understood. Post-fire salvage logging had adverse
effects on site occupancy of Northern Spotted Owls in southwestern Oregon (Clark 2007):
occupancy of nesting territories declined rapidly following post-fire salvage logging when
compared to unburned landscapes of the southern Cascades.
Furthermore, some science evidence suggests that California’s prehistoric forests were subjected
to more fire than experienced currently – in other words, the Giant Sequoia National Monument
may actually be experiencing a fire deficit (Nagel and Taylor 2005) – and that high-severity fire
was also a natural part of the Sierra Nevada’s fire regime. Stephens et al. (2007) found that
approximately 276,134–690,334 ha of mixed-conifer forests burned annually prior to European
settlement in California compared with just 23,000 ha of all forest types burning annually
between 1950 and 1999 (Stephens et al. 2007). Odion and Hanson (2006) noted that some of the
largest high-severity patches within the three biggest fires that burned in the Sierra Nevada from
1999–2006 were comparable in size to those that burned during the pre-suppression period.
Beaty and Taylor (2001) documented that while most fire sizes during the pre-suppression era
were typically small (mean = 106 ha) in a mixed-conifer forest in the Lassen National Forest,
during certain dry years widespread fires burned across entire watersheds. Moreover, presuppression fires in a wilderness area of the South Cascades typically comprised >50% highseverity (Bekker and Taylor 2001). These studies indicate that large, high-severity burns
actually are an intrinsic part of California’s mixed-conifer fire regime, the forest type most
commonly occupied by California Spotted Owls. Thus, the characterization that Spotted Owl
habitat in the Giant Sequoia National Monument is at risk of “uncharacteristically severe
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wildfire,” and therefore must be logged to save it, is contradicted by much of the current
published science. This should be considered and thoroughly analyzed.
The results of these aforementioned peer-reviewed, published studies undermine the entire
premise of needing to log Spotted Owl habitat to save the owls. Thinning treatments such as
those proposed in preferred Alternative B of the FEIS remove live and dead trees that provide
important structural components for Spotted Owls and their prey, and thus do not provide the
same benefits to Spotted Owls as fire, which creates snag foraging habitat interspersed with
older, unburned or lightly burned nesting and roosting habitat (Bond et al. 2009). All fire
severities, including high-severity fire, are a natural component of forest dynamics in the western
United States; high-severity fire is not adversely affecting Spotted Owls at the landscape level;
logging has negative effects on Spotted Owl habitat use and occupancy rates and does not
provide the same benefits as fire; and high-severity fire in particular has positive benefits to
biodiversity of our forests. Logging that aims to reduce fire severity actually greatly harms
natural forest processes.
Mischaracterization of Short-term Impacts – The Wildlife BE appears to downplay the adverse
impacts of logging on California Spotted Owls. In addition to failing to provide any discussion
of studies that concluded adverse effects of logging on site occupancy (Seamans and Gutiérrez
2007, for example), the BE apparently willfully omitted important contextual information about
the longer-term impacts on population viability of owls after habitat reduction. The BE states on
page 757:
“California spotted owls are long-lived (spotted owls in the wild have been known
to be 17 years old) and adult survival rates in the Sierra Nevada are relatively
high (greater than 0.80; Noon et al. 1992, Blakesley and Noon 1999, Steger et al.
1999), indicating the species may be able to persist over the short-term even with
extensive reduction in the amount of its suitable habitat (Noon et al. 1992).”
Emphasis added.

Noon et al. (1992) actually state on page 184:
“Given the spotted owl's life history structure, an evaluation of management
decisions in terms of persistence likelihoods is possible only when viewed over
the long-term (50-100 years). With a high adult survival rate and an apparently
long life span, the Spotted Owl may be able to persist over the short-term even in
the face of extensive reduction in the amount of its suitable habitat. Thus,
significant time lags may occur in responses of spotted owl populations to
declining environmental carrying capacity. By themselves, therefore, short-term
survey results, even those including observations of breeding owls, are
insufficient to allow inferences about population viability.”
Emphasis added.
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The conclusion in Noon et al. (1992) is a completely different one from that in the BE – the
language lifted from Noon et al. and repeated in the BE insinuates that short-term reduction in
suitable habitat would not harm the subspecies, when in fact Noon et al. specifically note that
harmful impacts may show a lag effect and therefore longer-term surveys after reduction of
habitat are critical to determining the impacts of the habitat reduction on population viability.
The language in the BE was nearly identical to that in the original citation (see italicized sections
above), which implies that the authors of the BE had read the original citation but deliberately
selected only one portion of the paragraph and cited it out of context, which ended up distorting
the conclusion of the original citation. The distorted conclusion supports claims that allowing
short-term reduction in habitat quality to reduce frequency and scale of fire would not reduce the
viability of the owl population in the Monument. Only an in-depth fact-check of the original
document would reveal this egregious misrepresentation. Noon et al. (1992) and subsequent
research actually suggests that habitat reduction from logging does adversely affect territory
occupancy (Chatfield 2005, Seamans and Gutiérrez 2007) and adult survival (Blakesley et al.
2005, Seamans 2005) of California Spotted Owls, which in turn absolutely does threaten the
persistence of the subspecies over the landscape in the longer term.
In sum, scientific evidence is mounting that wildfire is not the threat to owl populations we once
thought it was – in fact, under certain circumstances the presence of high-severity burned patches
within an owl’s territory could provide a foraging benefit (see e.g., Bond et al. 2009) while
logging of those patches harms the owls (see e.g., Clark 2007). Furthermore, scientific evidence
strongly suggests that harvesting trees larger than about 10 inches diameter is unnecessary for
reducing risk of fire (see e.g., Omi and Martinson 2002, Martinson and Omi 2003, Stephens and
Moghaddas 2005, Strom and Fule 2007). Finally, scientific evidence indicates that forest
openings created by logging are not equivalent to openings created by fire in terms of wildlife
habitat (see e.g., Schieck and Song 2006 for literature review on boreal forest birds). Therefore
the need to conduct widespread logging of medium-sized trees (for example, over 11 inches in
diameter), as proposed in the Monument Plan for wildfire reduction and ecological restoration, is
misguided and not substantiated by the scientific evidence. Moreover, it is likely to adversely
impact Spotted Owls and other forest-dependent wildlife species in the Plan area, and it is
frankly a waste of taxpayer money given that natural processes such as wildfire could truly
accomplish the goal of ecological restoration in a way that logging cannot.
Alternatives C and D – The FEIS for the Monument Plan analyzed two promising alternatives (C
and D) that better reflect the current state of the science regarding fire and Spotted Owls, and I
ardently recommend the Forest Service re-consider its selection of Alternative B in favor of these
alternatives. These alternatives would prioritize both prescribed burning and managed wildfire
and would allow natural process to dominate the forest ecosystem more so than any of the other
alternatives. Alternative C focuses logging within a 300-foot WUI Defense Zone, and
Alternative D focuses logging within a 200-foot WUI Defense Zone. These distances are
scientifically supported (see references in Nowicki 2002, Cohen 2003), and concentrating
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logging within this buffer would drastically reduce the number of acres subjected to harmful
impacts of this unnatural disturbance compared with Alternative B.
Even under the preferred Alternative B, logging trees up to 20 inches diameter within 47 percent
of HRCA acres (10,873 acres) to reduce fire risk is not scientifically justified. Current scientific
research does not support the mechanical removal of medium-sized trees (the size varies among
studies, but medium sized trees are approximately 10 inches diameter) to meet fuel-reduction
goals, because fire-risk reduction and increased vigor of residual trees can be accomplished by
removing only smaller-sized trees, and the lowest impact treatment is prescribed fire.
With regard to fire-risk reduction, for example, Agee and Skinner (2005) reported that fire
severity was reduced in the Megram Fire on the Shasta-Trinity National Forest within fuel breaks
where only surface and ladder fuels were removed [ladder trees were undefined but probably
included trees 6‒12 inches diameter based on several graphs], with residual canopy cover
exceeding 70% in some areas. The authors also noted (on pages 90‒91) that uncut old-growth
stands in the Hayfork fires in the Shasta-Trinity National Forest burned at the lowest severities
“because they contained the largest trees and had less surface fuel compared to stands with a
harvest history.” Martinson and Omi (2003) found that the effectiveness of logging only trees
approximately 9 inches diameter in reducing fire behavior was independent of stand basal area.
In mixed-conifer forests, Stephens and Moghaddas (2005) found that thinning from below (just
reducing understory) as well as older reserves (where treatments were not conducted and
dominant and co-dominant trees were >80 years) reduced potential fire behavior and effects,
while traditional silvicultural systems (plantation, overstory removal, individual tree selection)
had no effect on potential fire behavior. Thus, stands which are already defined as mature and
old-forest stands (for example, Spotted Owl HRCAs) could be treated for just surface fuels using
prescribed fire and fire severity would likely be reduced – even within the WUI Defense Zone,
let alone Alternative B’s Threat Zone. This issue is critical, as any logging project, no matter
how small the trees to be harvested, will adversely impact forest ecosystems through soil
disturbance and compaction, disruption of nutrient cycling, damage to residual trees, and
enhancement of root pathogens (Stephens and Moghaddas 2005).
The Giant Sequoia National Monument is very special to me because much of my Spotted Owl
research was conducted in and adjacent to the Monument, and I appreciate the opportunity to
provide my comments on the BE and FEIS.

DATED: November 14, 2012

________________________________
Monica L. Bond

10

EXHIBIT D - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

Declaration of Carol Rice in Support of
Appeal by Sierra Club on the
Giant Sequoia National Monument Plan and
Final Environmental Impact Statement
I, CAROL RICE, declare as follows:
I submit this declaration in support of the Appeal by Sierra Club on the Giant
Sequoia National Monument final environmental impact statement (“FEIS) and Giant
Sequoia National Monument Plan (“plan”). I have personal knowledge of the matters
stated herein and, if called as a witness, would and could competently testify thereto.
I am a fire management consultant with expertise in fire behavior modeling, fire
ecology, fire economics and planning. I hold a B.S in Forestry from the University of
California at Berkeley, and an M.S. in Wildland Fire Science and Management from the
same academic institution. I have been employed with Wildland Resource Management, Inc.
since 1979 consulting on fire management issues. Projects have included planning and
overseeing implementation of regional fuel management plans in the state, and conduct of
various investigations and workshops regarding fire behavior, ecology and economics.
I am a frequent lecturer regarding the interactions between vegetation, fuel and fire
behavior, and have written over 40 technical reports and publications. I am Past Chair of the
California-Nevada-Hawaii Fire Council, and served on the Board of Directors of the
International Association of Wildland Fire, and am current co-chair of the Northern
California Fire Prevention Officers Wildland Urban Interface Committee. I have recently coauthored the textbook, Managing Fire in the Urban Wildland Interface, published by Solano
Press.
These comments are based on a review of the Giant Sequoia National Monument
Plan, FEIS, and Fire and Fuels Analysis, and more than 40 articles on the relationship of fuel
treatments and fire behavior.

Summary
In summary, the Plan and FEIS are a significant improvement over the Draft Plan and
DEIS produced in 2010 in six important ways:
1. The Final Plan and FEIS place more emphasis on the use of wildland fire by
employing wildfires to achieve management objectives, and the discussion of fire
ecology and restoration is more robust. Table 10 on page 45, and Table 20 on page 48
of The Plan indicates the priority of tools to be used in the Monument for restoration
and fuel reduction as prescribed fire, mechanical treatment, managed wildfire (when
available). This is a major progress.
2. The goals for each vegetation type are defined in terms of species composition, stand
density, and seral stage, or by fire regime. Consistency would be preferred, but the
fact the fire regimes and vegetation structure and species composition were described
is laudable.
3. Many more standards and guidelines were added to the Fire and Fuels section.
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4. The monitoring program for fire behavior, as well as fire and fuels were more
specific.
5. The comments of the Scientific Review Panel were duly incorporated and reflected in
the FEIS, which is a significant improvement over the DEIS.
6. The Final Plan and FEIS acknowledge that there is no linkage between large trees and
fire hazard; the removal of larger trees is not related to a reduction of fire hazard.
However, in many ways the Final Plan and FEIS departs little from the DEIS and plan
and retains several important flaws:
1. The Fuels and Fire Report is inadequate; it does not contain a landscape analysis,
even though the one was reportedly conducted. The comparison of alternatives is
inadequate, and non-quantifiable and the prioritization tool does not use the best
science.
2. The WUI is excessively wide to meet the stated goal and objective. While the
distance of 1.5 miles is consistent with current policy, treatments should be prioritized
to be in high hazard and risk. Mechanical treatment is emphasized in over half of the
monument: in the WUI and the TFETA.
3. The TFETA is excessively wide to meet the stated goal and objective; mechanical
treatment is emphasized in over half of the monument: in the WUI and the TFETA.
4. The commitment to prescribed burning and managed use of wildfire is not apparent,
because of a lack of staffing and other programs and incentives to promote prescribed
burning.
5. Project prioritization is still determined through a new term, “susceptibility”, which is
poorly defined, and not based on current scientific knowledge. Even the goals of
some vegetation types are expressed in this term.
6. The monitoring plan is still quite vague.
7. The Scientific Consistency Review was too constrained in the fire and fuels section to
comment on the scientific validity of the plan.
8. The Plan is not specific enough to guarantee implementation.
Details regarding each of these concerns follow. The intent of providing these comments
is to support a re-evaluation of the Plan and supporting documents so that the
management of the Giant Sequoia National Monument may be based on fact, is done in a
transparent manner, and meets the goals of the Forest Service and community.
1. The analysis of current conditions, hazards and threats, in the FEIS is deficient.
Without the results of the spatial analysis of threats, hazards and risks, the public cannot
comment on the suitability of treatments that answer that threat, hazards and risks. Fire
is a spatial process, and judging the effects of fire without a spatial component ignores the best
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available science, which is also the industry standard. The lack of analysis and
transparency is pervasive throughout the Plan and FEIS.
The Fire and Fuels report does not offer an assessment of the current condition.
We do not see a map of fuel loadings nor fire behavior, nor susceptibility. We do not see
the map of the fire regimes. The lack of information on the current condition is a glaring
omission and prevents the public from commenting in a constructive and substantial way.
It does not disclose the science, assumptions, and conclusions and does not comply with
NEPA requirements. Collins et al (2010) note, ”With respect to landscape fuel treatment
planning the NEPA process requires comprehensive evaluation of the effects and impacts
of various treatment scenarios, or alternatives, including a no treatment alternative...has
been shown to take several years for landscape-level fuel treatment projects.” This
comprehensive evaluation was not done or conveyed to the public.
Page 33 of the Fire and Fuels Report describes the methodology used in 7
sentences. It states that the SPECTRUM model was used, that fire susceptibility was
used to compare alternatives, and “fire susceptibility is derived from ratings of hazard
(flame length), risk (fire occurrence) and severity (elevation). The FlamMap model and
GIS layers representing hazard, risk, and severity were combined to produce different
levels of fire susceptibility.” This one sentence indicates a FlamMap model was used to
produce a spatial depiction of flame lengths, but where are the outputs? How can the
measure of severity be used to compare Alternatives: what were the criteria for judging
the benefits or drawbacks of each alternatives? All this is unspecified. This lack of
transparency is an important flaw in the FEIS.
This omission is especially significant because it can be accomplished with a
relatively minor level of effort, and because CalFire and other Forests have conducted
rigorous fire-relating mapping and analysis efforts and made public the results.
The lack of detail is disconcerting because the Sequoia National Forest hosted a
fireshed assessment workshop in 2008. According page 15 of the Region 5 Ecology
program annual report, the program “provided support to Stewardship and Fireshed
Assessment, Sequoia National Forest and Sequoia Monument, as part of a cost-sharing
arrangement with TNC.” The fireshed process elucidates the tradeoffs inherent in placing
fuel treatments and provides insights to the importance of placement. After completing
the process that is eagerly applied in other forests the lack of reference to fireshed
assessment is puzzling. Fireshed workshops were conducted throughout the Region; this
implies a high level of support and commitment from the Region, but is ignored in this
planning document. Collins et al (2010) report, “The Stewardship and Fireshed
Assessment process currently underway in US Forest Service Region 5 is …bringing this
expertise to individual forests, and even districts, in the form of interactive workshops
that use local data to generate usual results.”
Use of the Fireshed Assessment is acknowledged as the level of detail and
complexity at which planning should occur. Collins et al (2010) comment on this
process, “This information on various fuel treatment alternatives is suited for the
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planning process that is mandated for management of federal and some agencies (e.g.
NEPA process). They state, “Establishing a substantial reduction in potential fire
behavior and effects across a landscape for a chosen alternative can serve as defensible
justification for performing fuel reduction treatments that may be needed when plans are
questioned”. Further, Gercke and Stewart (2006) note, that the fireshed process forms the
framework to meet the need as described by the US General Accounting office, to
establish a consistent way to define risk and test potential solutions.” They continue with,
“ Integrating other resources upfront with fireshed-scale planning happening ahead of the
NEPA process’ purpose and need” phase would reduce pressures on land managers and
allow for a balanced, clear process.” Conversely, when such assessments are not done,
the alternatives selected lack justification required in the NEPA process. No such
assessment was included in the plan and FEIS.
Page 44 of The Plan proposes the objective, “During the life of the Monument
Plan, use landscape analysis information to identify opportunities for site-specific
ecological restoration projects.” This indicates that a landscape analysis will guide
projects and actions, but it has not been done yet. Further, Page 19 of the FEIS notes that
strategies in Alt B were modeled and analyzed responsive to fire and fuel management,
but no analysis is provided in the FEIS, or associated reports.
The Fire and Fuels section of the FEIS is still inadequate in terms of data
collection, evaluation and analysis, and in presentation of any data already collected.
Page 50 of The Plan states, “The MSA required a grove inventory for each grove. All
fieldwork for these inventories and data analysis have been completed, providing better
site-specific information on fuel loading, giant sequoia regeneration, and large tree
abundance.” Where are the results of this inventory and data analysis? They do not
appear in the Fire and Fuels Section of the FEIS, nor in the Plan. This is a glaring error.
Even with the results of the inventory and data analysis only one grove-specific plan (the
Black Mountain Giant Sequoia Fuel Load Reduction Evaluation (2008) has been
prepared. Even this plan was not referred to in the Fire and Fuels Section. One might
expect to learn from the analysis and plan, since it was referred to as a potential template
for future sequoia grove plans (page 50 of The Plan).
Further, page 78 of The Plan indicates that 23 percent of the Monument is
available for mechanical treatments, based on slope, distance from road, elevation and
various land allocations. Yet no map is shown in the plan displaying the results of the
analysis. This is not a fire and fuels landscape analysis, but another example of where the
analysis was completed but not conveyed to the public. Appendix B of the FEIS details
the modeling approach of the GAMMA model and Spectrum, but neither are fire
behavior models that could produce outputs used to determine fire susceptibility.
The analysis of Alternatives is superficial; most of the text explains the action but
does not provide analysis. For example, page 35 of the report indicates the indirect
effects of the Alternative B in two sentences, “The proposed activities are expected to
modify fire behavior and reduce the threat of severe wildfire to human communities.
Safe firefighter access in the event of a fire will be enhanced as surface and ladder fuel
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levels are reduced.” No statement of indirect effects was included for Alternative C, D,
or E. The analysis of the TFETA is similarly comprised of two sentences: “The addition
of the TFETA in Alternatives B and F is expected to provide a reduction in surface and
ladder fuels, modifying fire behavior and decreasing the threat of severe wildfire to the
Tule River Indian Reservation, its watersheds and also to the objects of interest and
watershed in the Monument. Safe firefighter access in the event of a fire would be
enhanced as fuel levels are reduced.”
The comparisons of the effects of the alternatives on fire return interval departure
is adequate; it describes the acres in each alternative, and Map I displays current
conditions. Similarly the analysis of cumulative watershed effects hints as a greater level
of detail. Table 14, page 49 of the Fire and Fuels Report indicates the number of acres by
Alternative treated by prescribed burning and mechanical treatment to provide a percent
of the watershed treated.
The comparison of the effects of fire between alternatives is inadequate. Without
a fire and fuels landscape analysis, the resource manager cannot gauge the impacts of
these fuels treatments. An example of additional objectives that would support the
strategies follow and indicate that developing such objectives is not difficult, nor unduly
restrictive:
a. Conduct a landscape analysis of the position and effects of fuel treatments on
other values within the forest (i.e. nesting sites, erosion potential, etc.) This is
done on a project-by project basis and identified on a project level under a
cumulative impact analysis, but should be included as an objective that supports
the strategies and desired condition.
b. At least bi-annually conduct a landscape analysis of potential fire behavior,
probability of damage to property and/or objects of interests.
c. Identify where the fire regimes in Appendix H of the FEIS are in the forest (i.e.
conduct a landscape analysis) and plan fuel treatments to mimic the naturally
occurring fire regimes in those specific locations.
d. Update the map of fuels characteristics and vegetation types annually to
accurately locate future fuel treatments.
e. If treatments are to be allocated by their susceptibility rank, there should be an
objective/strategy to reduce the areas of high and moderate susceptibility.
f. Determine the change in carbon sequestration and loss due to fuel treatments on a
bi-annual basis.
2. The width of the WUI (both Threat and Defense) Land Allocation is excessively
wide. This important because fuel treatments trump all other Dominant Management
Directions, as seen on Table 3 (page 33) of The Plan.
Page 43 of the FEIS acknowledges this issue, stating that “Some of the public
agrees with a recent study that mechanical treatments are only needed in the 200 to 300
feet immediately adjacent to structures.” This issue was to be addressed in management
strategies for fire and fuels, as measured by size of the WUI zones, and acreages of
varying treatment types using the SPECTRUM model and estimated future acres of
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moderate and high fire susceptibility. The model is not presented, and the metric of
susceptibility is not meaningful (see comment below on lack of analysis presented in the
FEIS).
And yet, with this excessive width, page 31 of the Fire and Fuels Report states
that an assumption is “Fuels reduction, as proposed to protect communities and objects of
interest in the Monument, may not be effective in terms of how much is treated and the
kinds of treatments used.” This means that despite treatments throughout a 1.5-mile wide
area the communities and objects of interest may not be protected.
The priority of treatments in a wide area is reinforced in Table 19, Strategies for
Ecological Restoration of Fire and Fuels Strategies, on page 48 of The Plan: 10. Prioritize
treatments for fuels reduction and ecological restoration by land allocations/management
areas as follows:
1. WUI defense zones
2. TFETA areas of high and moderate fire susceptibility within 1/4-mile of the
reservation boundary
3. WUI threat zone
4. Giant sequoia groves (not previously treated in 1 through 3)
5. TFETA areas of high fire susceptibility (not previously treated in 2)
6. Old forest emphasis areas (not previously treated in 1 through 5)
These objectives indicate that treatments in the WUI defense zone, certain
TFETA areas, and the WUI Threat Zone (which together comprise over half the
Monument) are the highest priorities. One might expect that giving limited funding little
restoration will occur in the giant sequoia groves, and in old forest emphasis areas when
the WUI Defense Zone and Threat Zones are so wide. While placing life safety and
property is an appropriate priority, the width of the treatment area is wider than needed to
accomplish this goal.
The latest science is not used when demarcating the area to be treated in the
wildland urban interface. The state of the art recognizes that the width required to be
treated is much less than 7920 feet.
In the paper Wildland Urban Interface Problem: A consequence of the fire
exclusion paradigm, Cohen (2008) states, “We cannot assume a direct causal linkage
between extreme wildfires and WUI fire disasters. An examination is required as to how
homes ignite and cause WUI fire disasters... WUI fire disasters principally depend on
home ignition potential.” He goes on to state that, “Research shows that a home’s
ignition potential during extreme wildfires is determined by the characteristics of its
exterior materials and design and their response to burning objects within one hundred
feet (thirty meters) and firebrands (burning embers)...Computational modeling and
laboratory and field experiments that describe the heat transfer required for ignition have
shown that the large flames of burning shrubs and tree canopies (crown fires) must be
within one hundred feet to ignite a home’s wood exterior. Actual case examinations find
that extreme wildfire behavior does not occur within most residential areas; rather, most
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destroyed homes ignite from smaller flames and directly from firebrands...Thus, given an
extreme wildfire, the home ignition zone principally determines the potential for a WUI
fire disaster... Vegetation fuel reduction treatments, as reported in the Healthy Forests
Report of May 2007, also indicate a wildfire modification and control approach that does
not address a home’s ignition potential. Agency WUI fuel treatments largely do not
address home ignitability but rather areas outside the home ignition zone. Fuel treatments
in the vicinity are expected to protect homes by creating conditions that enable successful
fire suppression.”
The emphasis on the ignition zone has also been adopted by the National Fire
Protection Association (NFPA), and is a cornerstone of the Fire-Adapted Communities, a
program supported by the US Forest Service. NFPA is sponsoring courses nation-wide as a
means to effectively prevent structure loss from wildfire. CalFire has endorsed this
concept; staff have co-taught courses in California
(http://www.firepreventionofficers.org/north/wui).

“The home ignition zone principally determines a home’s ignition potential. The zone includes the
home in relation to its surroundings within100–200 feet of the home.”

CalFire limits the distance required for defensible space to 100 feet and Los
Angeles County requires 200 feet. San Diego County is being sued for requiring 500-feet
of fuel management as measured from the structure because it is considered excessive
(http://www.californiachaparral.com/images/Brushclearing_for_fire_safety_faces_a_battle_FINAL_with_Comments.pdf).
CalFire followed a detailed process of mapping Very High Hazard Severity zones
in 2007. These areas considered vegetation type, structure density, ember distribution,
and potential fire behavior. The approved maps also incorporated the comments of local
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jurisdictions and stakeholders. The maps below indicate in red as the areas of Very High
Fire Hazard Severity (VHFHS), in orange as High Fire Hazard Severity, and in yellow as
Moderate Fire Hazard Severity. A small proportion of the WUI inside the GSNM is
mapped as VHFHS. The GSNM identifies the WUI irrespective of the mapping effort
performed by Cal Fire.

Area inside
WUI in
GSNM

Area inside
WUI in
GSNM

One of the most dramatic examples of the benefit of fuel treatments was during
the Angora Fire in the Lake Tahoe area. The areas treated were not large, and did not
span 7920 feet width from the subdivision the treatments were design to protect. See
http://www.fs.fed.us/r5/angorafuelsassessment/feoaft.php. In addition to this report,
Schmidt et al (2010) reported that, “In most cases, crown fire behavior changed to surface
fire within 50 m of encountering a fuel treatment.” The effectiveness of treatments is
based on changed fire behavior characteristics. Under changed fuel conditions crown
fires become surface fires in a distance of approximately 50 meters, as observed in the
Angora Fire.
Similarly, Schroeder and Walkinshaw (2006) reported in the 2006 Fire Behavior
and Fuels Conference that a crown fire in a jack pine stand “settled down” within 4
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minutes of crossing into treated stands to become a surface fire, with a distance of less
than 50 meters.
Treatments not only lower fire severity in the area treated but there is also a
“halo” or shadow of lower severity due to treatments. However, the halo is not wide, and
the effect does not extend 1.5 miles wide. The ameliorated fire behavior effect spans as
much as a several hundred feet from the treatment areas; the intervening space burns as if
treatment never took place as shown in the figure below (Finney 2010).

The following picture (Schroeder 2003) indicates the narrow shadow of treatments. The
dark brown color indicates where fire consumed the tree crowns. Lighter color crowns is
where fire scorched but did not consume the crowns (with a lower fire intensity).
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Shadow width
is a few
hundred feet
wide

Insurance companies have been taken to task for requiring excessive fuel
treatments on those properties insured. Government Code 51182 allows greater distances
only if fire department “provides findings that the clearing is necessary to significantly
reduce the risk of transmission of flame or heat sufficient to ignite the structure, and there
is no other feasible mitigation measure possible to reduce the risk of ignition or spread of
wildfire to the structure.”
The FireSafe Councils local to the GSNM have received grants funded by the
National Fire Plan to conduct fuel management projects. For example, The Kern River
Valley Council received almost $100,000 for the Pale Range Community Shaded Fuel
break, as much for the Bodfish Canyon Phase II Project, and $86,000 for the Piute
Meadows Community Escape Route. The Tulare County Resource Conservation District
received $124,000 for the Crawford Fuels Reduction Project (Terrell 2008b). None of
these fuel management treatments are 7920 feet wide, nor as far away as 1.5 miles from
structures. Of the projects completed by the FireSafe Council the largest was 80 acres. In
addition, these projects are located near structures and access routes, rather than remote
from those values at risk.
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This photo indicates that a treatment that is a few hundred feet wide is sufficient to adequately modify fire
behavior near structures. It need not be 7920 feet wide (Finney 2010).

The desired condition for WUI within the GSNM would follow the 2001 SNFPA
guidelines to focus fuel reduction treatments in developed areas within the WUI zones.
The plan, as written does not conform to the 2001 SNFPA guidelines as treatments are
not focused on developed areas within the WUI zones. Instead, the Plan calls for a width
of 7920 feet from the Forest Service boundary and ignored the location of structures that
may be placed well inside the private property boundary. The desired fire and fuels
condition states treatments will be focused on “developed areas within these zones.”
However, no discussion of the location of treatments, nor the proportion of the landscape
to be treated appears in the standards. This leaves the possibility that the entire area, or a
smaller proportion than effective could be treated. Without standards and guidelines
roadless areas (which are certainly not within “developed areas”) are also open for
potential treatment. Comments are therefore appropriate in regards to placement of
treatments.
Placement of treatments well away from structures makes them less effective,
even though the Plan notes that the Defense Zones are locally determined buffers defined
by topographic features and predicted fire behavior. Page 16 of the Fuels Report states
that, “The actual boundaries of the WUI are determined locally, based on the distribution
of structures and communities adjacent to or intermixed with national forest lands.
Strategic landscape features such as roads, changes in fuel types, and topography are used
in delineating the physical boundary of the WUI (2001 SNFPA).” The locations of
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buildings should be included in the delineation of the WUI, and distances from buildings
should be included in the criteria.
It is a well-known fact that protection of structures is largely the responsibility of
the landowner with the structure. Cohen (2008) comments, “Because this principally
involves the home ignition zone, and the home ignition zone primarily falls within private
ownership, the responsibility for preventing home ignitions largely falls within the
authority of the property owner. Preventing wildfire disasters thus means fire agencies
helping property owners mitigate the vulnerability of their structures.” Treating stands as
far away as 1.5 miles from the agency boundary is not an effective way to help private
property owners reduce structure vulnerability.
Tom Harbour, director of fire and aviation management for the U.S. Forest
Service, said in a speech on March 26, 2009, “It’s time to encourage communities and
property owners to take responsibility and become active participants. They are an
integral part of the solution,” The new fire strategy, Harbour said, focuses on a bigger
picture: achieving “fire-adaptive communities.” (Gits, 2009).
In a speech about the WUI, Forest Service Chief Tom Tidwell (Tidwell and
Brown, 2010) stated, “Structure protection in the WUI is the role and responsibility of
individual property owners and State and local agencies. It is up to State and local
agencies—not the Forest Service—to actually protect structures in the WUI. Individual
homeowner responsibility is key. Americans have a long and proud tradition of
individual freedom and private property rights, but with those rights and freedoms comes
responsibility. The main responsibility for fire protection in the WUI lies with individual
homeowners and communities.” This statement by the Chief of the Forest Service does
not call for fuel treatments for 1.5 miles from Forest Service boundaries to protect
communities.
The Chief continues: “Building fire-adapted human communities is the second
pillar of the Federal cohesive wildfire management strategy, encompassing a series of
tools, partnerships, and processes needed to help communities reduce the risk of wildfire.
Federal agencies will: analyze the components of effective community wildfire
mitigation, assess the roles and responsibilities of Federal, State, and local governments,
examine land use and zoning, study the use of community wildfire protection plans,
evaluate the effectiveness of fire prevention, and explore the potential for engineered
solutions, such as fire resistant structures” (Tidwell and Brown, 2010). The direction
stated by the Chief is contrary to the direction in the GSNM plan.
Stephens and Collins (2007) state, “With the financial resources and emphasis on
treating lands in the UWI provided in the National Fire Plan and Health Forests
Restoration Act, many areas of federal lands that are adjacent to homes are being treated
to reduce hazards. However, as the UWI continues to expand in the many areas
throughout the U.S., costs of providing pre-fire protection (fuel reduction activities) and
protection from encroaching wildfires are exacerbating already increased wildfire-related
expenditures. As budgets at the federal and state level are unable to keep up with these
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increasing costs, more responsibility is being placed on local governments and fire
services to provide wildfire protection….While the federal wildland side of the UWI has
begun to take steps to reduce fire hazards, the private side has not kept up. Fuel
treatments along the UWI will be effective in reducing structural losses only if they are
used in combination with combustion-resistant homes that have defensible space from
wildland and domestic vegetation.”
If the immediate area around the structure (the ignition zone, or defensible space
zone) is not created and maintained, and if the structure itself is ignition-prone,
treatments further away are not effective in reducing potential property loss.
Additionally, treatments to reduce damage from wildfire are ineffective if there is
intervening land that is untreated. In the following figures treatments are effective in
mitigating structure ignition only if the Forest Service treatments adjoin treated areas that
are immediately surrounding the structure.
Figure 1. Effective treatment placement for both structure ignition and fire containment

Figure 2. Treatments on Forest Service land would be ineffective for structure ignition. It is only effective
for fire containment on Forest Service land. If fire were to spread to the left side of the treatment area the
intervening land would burn as if treatment did not occur.
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Figure 3. Treatments on Forest Service land would be ineffective for structure ignition. It is only effective
for fire containment on Forest Service land. If fire were to spread to the left side of the treatment area the
intervening land would burn as if treatment did not occur.

Figure 4. Treatments on Forest Service land would be ineffective for structure ignition. It is only effective
for fire containment on Forest Service land. If fire were to spread to the left side of the treatment area the
intervening land would burn as if treatment did not occur.

Figure 5. Treatments on Forest Service land would be ineffective for structure ignition. It is only effective
for fire containment on Forest Service land. If fire were to spread to the left side of the treatment area the
intervening land would burn as if treatment did not occur.

3. The width of the TFETA Land Allocation is excessively wide, and not supported
by an analysis or statement of need. The selected alternative [Alt B] includes treatment
to the TFETA. Page 44 of the FEIS indicates that the land allocation was designed to
“protect the reservation, and its watersheds, but also its objects of interest and watersheds
in the Monument from fires spread from one to the other.”
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We do not know whether the Tule River Indian Reservation (TRIR) has a threat
of severe wildfire since no data/maps are presented. According to CalFire’s VHFHSZ
map the extent and location of Very High Fire Hazard Severity Zones in stateresponsibility lands is limited and localized, but this information is not included in the
Plan or DEIS. This deficient level of information in the FEIS prevents commenters from
analyzing the alternatives.
The only unit of measure is acres in the TFETA, which is not a realistic indication
of likelihood of a fire spreading between the Monument and the TFETA and to objects of
interest. As above, treatment width does not equate to effectiveness of management to
reduce the potential for fire spread to the Reservation.
This land allocation is not consistent with the SNFPA 2001 policy in that it is not
a WUI Threat or Defense Zone. The need for this excessive width is not justified by facts
provided in the FEIS and Plan.
4. The Forest does not demonstrate a commitment to the use of wildfire and
prescribed burning While the discussion of the Decision Tree on pages 80 and 81 of the
Plan indicate wildfire, then prescribed fire, would be the treatments of choice over
mechanical treatments, there are no incentives for using prescribed fire. Additionally,
there are many ways for prescribed fire to be determined as infeasible: availability of
personnel is a common reason for not conducting burns. For decades, proponents of
prescribed burning have heard that the agency would really like to conduct burning, but
concerns about air quality, public safety, and personnel available have prevented them
from doing so. What makes this plan different?
The Sierra Forest Legacy (Silvas-Bellanca 2011) that for all controlled burning in
the Sierra Nevada, goals were not accomplished due, in part to work force limitations.
This study compiled data on all managed fire in the 11 forests in the Sierras. The
Sequoia National Forest burned roughly one-fourth of the area desired between 2001–
2008. This White Paper surveyed Forest Service managers about the barriers to
implement current burn programs. The managers cited staffing and timing of crew
availability, and lack of qualified staff. Without additional staff to conduct the burns,
how might the Forest increased from the total of roughly 2000 acres over a seven year
period to approximately 13,000-24,000/decade as displayed on page 48 of the Fire and
Fuels Report?
Another reason for skepticism is the ban on local decisions regarding prescribed
fires during 2012. This year the Regional Office required all decisions for prescribed
burning to be approved by the Regional Office. The effect of this additional layer of
review, and decision-making remote from the site is that prescribed burning was severely
reduced, as reported at the latest Northwest Prescribed Fire Council in October, 2012.

Declaration of Carol Rice
15

Reported acres proposed and accomplished by forest from 2001-2008, from Silvas-Bellanca, 2011

In order to convince a skeptical public of their commitment to prescribed burning,
the Forest Service might offer a program to bring other skilled burners from adjacent
Forests, or commit to a level of staffing that would allow an identified number of acres or
prescribed burns be accomplished each year. Otherwise, constricting personnel numbers
could make mechanical treatments the tool used throughout the Monument. A skeptical
public might also look for a commitment that a proportion of areas in which mechanical
treatments was used to prepare the site for prescribed burning, must indeed be burned
prior to treating others areas with the similar treatment. This would prevent a
preponderance of “pre-treatment” cutting being applied without the actual treatment
(prescribed burning) being conducted. This type of limitation could be placed in the
monitoring program and be an effective incentive for using prescribed fire.
Table 14, Fuels Treatment by Alternative and Watershed Acres Available for Fuel
Management (page 49 of the Fire and Fuels Report) indicates that in Alternative B, twice
as many acres are to be treated with mechanical treatments as prescribed fire. This a
testimony to the preference of mechanical treatments, regardless of the Decision Tree and
alluring text in the Plan.
Page 84, Standard and Guidelines for Fire and Fuels of The Plan indicates that
mechanical treatments are limited to one per decade. This does restrict mechanical
treatments on the same location, but not from using mechanical treatments in all locations
feasible.
The Standards and Guideline for WUI Defense and Threat Zones (pages 85 and
86 of the Plan), indicates mechanical treatments must result in benign fire behavior. The
result would remove the need for subsequent treatment with prescribed fire for several
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years. The standards and guidelines do not mention prescribed fire, so one could
question the level of commitment to this tool
The Standards and Guidelines #9 (page 85 of the Plan), #17, #20, and #25 (page
86 of the Plan) guides the Forest to use mechanical treatments or thinning from below to
reduce or remove surface and ladder fuels. Mechanical treatments or thinning itself does
not remove surface fuels, and sometimes produces more (Agee and Lolley, 2006,
Stephens et al 2009, Valliant et al 2009, ). This is another example of where prescribed
fire to reduce surface fuels is not promoted, but thinning and mechanical treatment are. It
further makes the reader suspect that prescribed fire is not fully embraced.
The Standard and Guideline for Soil Resources (page 102 of the Plan) is to
maintain 50 percent effective soil cover in treatment areas. The areas of prescribed fire
and managed fire are not excepted. This is usually not attainable in prescribed fire or in
managed wildfire areas, and may be used as a reason not to use these tools.
5. A major criteria for treatment is poorly defined, leaving vast areas of uncertainty
in the plan to reduce fire hazards and threats. The term “susceptibility” is the metric
for determining treatment priority and monitoring results, yet is not defined, mapped, or
otherwise described with adequate detail. We do not know what fire susceptibility is,
much less how the Forest Service measures it, and what the desired condition would be.
If susceptibility is to be used as a monitoring element, it needs to have been included as a
desired condition, be fully described and justified.
The Fire and Fuels analysis based on “susceptibility” is obscure and not defined.
There is no map of where different levels of susceptibility occur, no discussion of
quantifiable inputs to this metric. This is particularly important because the level of
susceptibility is used to prioritize treatments on ½ or more of the Monument on most
alternatives.
The Plan introduces the concept of susceptibility on page 50. The identification
and prioritization of groves or parts of groves for fuel reduction treatments will be based
on the fire susceptibility in each grove and its surrounding watershed(s). Fire
susceptibility considers the expected flame length (hazard) of a wildfire burning in the
current level of fuels, the risk of fire occurrence, and how severe a wildfire is expected to
be in a given location. Fire severity is defined primarily by elevation, because the amount
of moisture and the temperature differ by elevation. The one sentence justifying
elevation as a proxy for fire severity is, “Historically, fire seasons are shorter and fire
intensities are lower at high elevations.” The length of season has nothing to do with fire
severity, and fire intensity is only part of what causes a fire to be severe. This would
mean that all fires at lower elevations are severe, and all fires at higher elevations are not.
We know that is not true.
If susceptibility is the combination of flame length, risk of occurrence and
severity, what is the weighting of each? What are the boundaries of the various
categories or classes? For example, flame length might be easily binned into 0-4ft, 4-8 ft
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and 8 ft+, but what are the appropriate classes for the risk of fire occurrence? If elevation
is the only proxy for potential fire severity, what would be the classes: 3000-5000-ft, then
5000-6000 ft and 6000+? What combination of these factors would produce a certain
level of fire susceptibility? Because this term is the foundation of treatment prioritization,
it is imperative to get a precise definition. This is lacking in the plan.
Table 2 of the Fire and Fuels Report (page 8) describes the percentage of the
Monument in the various ratings of susceptibility. The production of this table would
require a definition that is not shared with the public. Where is the map, and underlying
assumptions that would enable the development of this table?
Not only is the definition of susceptibility missing, but the description of the
components of fire susceptibility indicates a lack of understanding. Fire severity is not
defined by moisture and temperature alone. Instead, fire severity is described by Jain
(2012): “These direct effects on the environment are often referred to as fire severity and
are also referred to as first-order fire effects. Fire severity for trees would include the
degree of change from the pre-fire environment, such as the proportion of the pre-fire tree
crowns that were consumed by the fire and the proportion of the tree cambium that is
dead after the fire.” The authors summarize the jist of the problem with, “The terms fire
intensity, fire severity and burn severity may eventually evolve to single, agreed-upon
definitions, but for now, you might want to ask, “When and how did you measure that?”
This is despite the contention on Page 51 of The Plan that fire susceptibility “is an
appropriate tool for prioritizing the groves for treatment because it often varies between
groves, it can be measured on the ground, and it can be estimated in models.”
Further, elevation is an inadequate measure of potential fire severity. Numerous
publications address fire severity and its potential, and none base it solely on elevation. If
fire susceptibility is to be used as a gauge for success, and for project allocation, then a
better rationale for this needs to be developed.
Miller et al (2007) report that trends in fire severity are based on more than
elevation, but a combination instead of dominant species, as well as slope and aspect. The
predictive models for fire severity used by Pritchard and Peterson (2012) are also based
on more than elevation. They used fire weather, land form (a combination of elevation
and slope), and vegetation characteristics. The current state of knowledge was ignored
when elevation was used a proxy for fire severity. This calls into question the validity of
the fundamental prioritization tool employed in the Plan.
Map 3 of the Tribal Fuels Emphasis (and other maps showing the WUI area)
should include the varying levels of susceptibility so that the public can see the location
and distribution of high, medium and low susceptibility. The lack of spatially explicit
information prevents the public from viewing potential treatment areas, and thus making
conclusions of the viability and value of the treatments in any of the Alternatives.
The monitoring of susceptibility is, by necessity, also weak: the following
appears on page 112 of The Plan:
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Monitoring
or Inventory
Program or
Project

Monitoring
Question

Performance
Measures

Type of
Monitoring

Frequency of
Reporting and
Source

Fire
susceptibility

Have we
identified
areas of fire
susceptibility
that need to be
treated to
move toward
desired
conditions?

Ground fuels,
ladder fuels,
crown bulk
density, and
tree density.
Acres in need
of treatment as
determined in
landscape
analysis.

Effectiveness

Within 5 years of
ROD, as new
science/information
available
SQF

Have we
treated areas
of high fire
susceptibility
to move
toward desired
conditions?

Acres of fire
susceptibility
meeting
desired
conditions.

Status and
Trend

Every 5 years
SQF

6. The monitoring plan does not provide adequate specificity to inform future
management. The Monitoring target for Fire and Fuels (page 112 of the Plan) focuses
on fire susceptibility, which is not defined with enough precision to measure and ignores
current science. Project priorities should not be based on this fuzzy term, and mention of
this in the monitoring programs should be stricken.
Further, there is only one monitoring question for fire and fuels: “Are prescribed
burns and managed wildfire being used to meet or move toward desired conditions?”
This question is aimed at guiding future management. The only way success is measured
is acres of prescribed burns, acres of managed wildfire. Acres burned in either a
prescribed fire or managed wildfire does not inform future management, and is the wrong
type of answer. The success of a project is better described in terms of fire effects, costs,
social acceptance, or other impacts. The number of acres is the most superficial of
measurements possible and indicates a superficial level of monitoring. This is a
significant flaw in the FEIS and Plan.
7. The Scientific Review Panel continues to be constrained in scope that it hampers
meaningful contribution in the fire and fuels section. The reviewers interpreted the
scope to be simply whether the science was adequately cited, and whether the science
referred to was correctly interpreted. This is a far more narrow scope than answering the
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question of whether the Plan is based on a proper analysis and whether the plan is
consistent with the current science.
8. The Plan is not specific enough to guarantee implementation.
Page 42 of The Plan states, “Objectives are concise projections of measurable, timespecific outcomes that are consistent with the strategies. They provide a way to measure
progress toward achieving or maintaining desired conditions.”
While the vision for the vegetation types is fairly specific, the strategy to achieve
those goals is not. For example, Table 12, Objectives for Giant Sequoias, on page 46 of
The Plan notes three objectives: “Within 20 years, complete a grove-specific fuel load
reduction plan for each giant sequoia grove.”, Accomplish restoration projects in the
WUI defense zone in the giant sequoia groves, and accomplish ecological restoration
projects in 25 percent of the giant sequoia groves outside the WUI defense zones. These
are very broad objectives, with a very low bar for success. One project inside the WUI,
and one plan would achieve two of the three objectives for the Giant Sequoia.
Similarly Table 13, Objectives for Mixed Conifer on page 46 requires the Forest
to “Change approximately 10 percent of the mixed conifer types to reduce fuels and
increase tree growing space in groves per decade.”, and “Change approximately 6 percent
of the mixed conifer types to reduce fuels and increase tree growing space outside of
groves per decade.” How would one measure success toward this objective? Picking up
one log? Further, fuel load reduction is not the ultimate objective, changing fire
behavior is. The objective would be better stated in terms of fire behavior (rate of spread,
and flame length, for example), which is consistent with the 2001 SNFPA. This same
emphasis on fuel load reduction persists in the stated objectives for montane HardwoodConifer and Red Fir vegetation types, in Tables 16 and 17, respectively, on page 47 of
The Plan.
The standards and guidelines in the Fire and Fuels Section were not specific
enough to fulfill the intent of the standards and guidelines -- to be sideboards.
Furthermore these do not limit the treatments.
9. There are many internal conflicts that will limit the ability of the Plan to be
implemented. Tables 10 and 20 of the Plan note that for restoration and fuels
management prescribed fire would be the tool of choice. However, in The Decision Tree
for site-specific projects, described on pages 80-81, the Plan states, “The desire to return
the Monument to natural cycles and processes, including a natural fire interval, makes
managed wildfire the preferred tool to accomplish ecological restoration and
maintenance.” If a wildfire is not available, prescribed fire is to be evaluated for use.
This is inconsistent with Tables 10 and 20. Because lightning-caused wildfire rarely
visits any one locale, prescribed fire is essentially the default tool. This is consistent with
Table 10 and 20 of the plan, but only unofficially so.
This inconsistency is promoted in the standards and guidelines on pages 82-86 of
the Plan. While the Decision Tree notes that managed fires is the preferred tool, only in
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Wilderness areas, in Standard and Guidelines #14, is it mentioned. Does this imply
managed wildfire is not the tool of choice? If the intent is that this standard and
guidelines is aimed at limiting wildfires to the planned boundary, how is this different
from other areas?
Pages 26 and 38 of the Fire and Fuels report compare the priority of the
management tools, which conflicts with the Plan. It states that for Alt B, the priority
would be prescribed fire, mechanical treatment, then managed wildfire (when available).

Conclusion
The Giant Sequoia National Monument Plan and FEIS are greatly improved over
the Draft Plan and DEIS, but there are still issues regarding the use of current science in
basing prioritization on fire susceptibility, and adequacy of the monitoring plan and fire
and fuels analysis, along with transparency of analyses that were stated as conducted, but
not provided. There are several other parts that are inadequate: the analysis of
alternatives regarding fire and fuels and the specificity of the standards and guidelines.
Internal conflicts in the plan and FEIS raise concerns regarding the intent to implement
the plan as stated, and challenges in case they wish to do so. The Plan indicates a weak
commitment to implementing the plan with the use of prescribed fire and wildland fire
use, while offering support for mechanical treatments.
The combination of these weaknesses of the Plan and FEIS justify a request to
rectify these aspects of the Plan so that the Giant Sequoia National Monument can
continue to be a treasure for decades to come.
I declare that the foregoing is true and correct to the best of my knowledge.

Dated: November 29, 2012

________________________________
Carol Rice
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Gen. Tech. Rep PSW-109. USDA Forest Service, Pacific Southwest Forest and Range
Experiment Station, Berkeley, CA. 164p.
Rice, Carol L. 1988. Prescribed burning on the University of California Berkeley campus.
Bay Area Natural Resource Managers Meeting, April 28, 1988. Invited Presentation.
Rice, Carol. 1988. How wildfire behaves: what we need to know to protect our neighborhoods.
Survival by Design Workshop, March 29-30, 1988. California Department of Forestry and Fire
Protection, USDA Forest Service, and California State Universities. Invited Presentation.
Rice, Carol and Elaine Bild. 1988. The fire hazard reduction program in the University of
California Berkeley Hill Area. pgs. 182-183. In Protecting People and Homes from Wildfire
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in the Interior West, October 5-8, 1987. Missoula, MT. USDA Forest Service GTR-INT
251; Ogden, UT 213p.
Rice, Carol L. 1987. What will the western wildlands be like in the year 2000? Future perfect
or future imperfect? pgs. 26-32 In Wildland Fire 2000, South Lake Tahoe, CA. April 27-30,
1987. GTR PSW-101, Pacific Southwest For. and Range Expt. Sta., Berkeley, CA.
Rice, Carol L. 1988. The value of scientific meetings - closing remarks. pg. 281 In
Ninth Conference on Fire and Forest Meteorology. Rice and Fujioka, editors. April 21-24,
1987, San Diego, CA. American Meteorological Society, Boston, MA. 281p.
Rice, Carol L. and Robert E. Martin. 1986. Fire behavior and fuel moisture - an update. USDA
Forest Service Region 5 Aviation and Fire Management. 6pgs.
Rice, Carol L. 1986. Vegetation hazard assessment. Vegetation Management at the Urban
Interface, La Canada, Ca. March 3-5,1986. Los Angeles County Department of Foresters
and Fire Warden. Invited presentation.
Rice, C.L. and R.E. Martin. 1985. The use of BEHAVE on the shrublands at the urban interface.
pp.270-275. In Proceedings, 8th Conf. on Fire and For. Meteorology. Linda Donaghue and
Robert E. Martin, Editors. May, 1985. Society of American Foresters. 303p.
Rice, C.L. and C.R. Aronson. 1985. The fire management program in the East Bay Regional Park
District. pp.172-178. In Fire Management: the Challenge of Protection and Use. April, 1985,
Logan Utah. Utah State University.

Selected Project Experience for Carol Rice
Wildfire Hazard Reduction and Resource Management Plan and Programmatic
EIR/EIS East Bay Regional Park District, through LSA, Inc.

Wildland Resource Management, Inc. was responsible for identifying and describing the areas of
potential action based on potential flame lengths and crown fire potential within a 13-square
mile study area that spans the hills from El Cerrito to San Leandro. Inputs to the fire behavior
models were developed from translating values associated with vegetation types into fuel
models, tree heights, crown density and height to live crown. Other inputs such as weather are
being collected from local observation stations. Mitigation measures that reduce fire hazard
with minimal environmental impact are to be identified. Participation in public meetings (where
fire modeling outputs are explained) and various outreach activities (where peers solicited for
feedback) was in important outreach component. This is an update of the project completed
in 1995 that received an award for planning by the American Society of Landscape
Architects, 1997. 2006-2010.
Fire Behavior Modeling of Wildland Interface Fuels, Moraga Orinda Fire
Department
Wildland Resource Management assisted the Moraga Orinda Fire Department Parcel-Based Risk
Evaluation by modeling the potential fire behavior in the District. Initial fire behavior
modeling with FlamMap and FARSITE was conducted using an existing data set of fuel
models, assigned values for other fuel layers, and weather of the Oakland Hills fire.
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Subsequent detailed fire behavior modeling was performed using fuels data derived from
hyperspectral analysis of the vegetation. Appropriate weights were determined for the various
values and the factors in the fire behavior portion of the parcel-based risk evaluation. 2003 –
2008.
Update of Foothills Fire Management Plan. City of Palo Alto
Wildland Resource Management updated and expanded the area to be addressed by fire hazard
reduction efforts within the City of Palo Alto. Specific fuel management recommendations and
associated environmental impact mitigations were made for the City parks within the
Foothill Area, which extends from east of Highway 280 to Skyline Blvd. Code
refinements were suggested, and staffing level of a station was analyzed. Three public
workshops and three stakeholder meetings were conducted. We assisted the City and TRA
in development of an environmental checklist. A Mitigated Negative Declaration and the
plan itself were approved by the City Council. Wildland Resource Management is
continuing to assist the City with implementation of plan projects. 2008-present.
Environmental Compliance Strategy and Best Management Practices Development
for Fire Management Projects in Alameda and Contra Costa Counties, Diablo
FireSafe Council, through EDAW, Inc. (now AECOM)
This project developed a comprehensive environmental compliance strategy and Best
Management Practices (BMP) Guide recommends and incorporates species conservation
measures according to U.S. Fish and Wildlife Service (USFWS) requirements per the
Endangered Species Act. Wildland Resource Management, Inc. provided descriptions of
fuel treatment methods and recommendations on applicability of treatment methods in
various habitats and zones. 2008.
The BMP Guide provides the decision-making framework to address numerous management
issues, including fuel load reductions, restoration of sensitive habitats, adaptive management,
integrative pest management, invasive exotic plant eradication, pests and plant disease,
green waste management, forest management, grazing opportunities, and managing lands
for recreational activities. The plan also identifies opportunities for working with other
agencies and community organizations. 2008.
Parcel-based Risk Assessment, Contra Costa Consolidated Fire Protection District
The fire risk facing each parcel in the Priority Hazard Zone was determined using a
combination of code-based and fire behavior based factors and weights. This supplanted the
map of the Very High Severity Zones in specific, justified locations. Wildland Resource
Management conducted fire behavior modeling for the study area and guided the decisionmaking regarding the weights, focusing on the fire behavior related factors, but also involving
those factors related to roofs, decks, structural characteristics and infrastructure. The firm also
assisted in developing the visual presentations of the results. Wildland Resource Management,
Inc. prepared a report documenting the purpose, process, compared the process with that used
by the State in determining the Very High Fire Hazard Severity Zone, the established
methodology, and results. 2008-2010
Demonstration of Parcel-Based Risk Assessment – Orange County Fire Authority,
through SRA, Inc.
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The process for determining the risk on a parcel basis was drafted for the Orange County Fire
Authority. The process included ways to incorporate the Very High Fire Hazard Severity Zone,
structural characteristics, infrastructure, and position relative to sensitive resources. A process for
applying the risk-rating was developed, to be applied on a three small sections within Orange
County. 2007.
Vegetation Management Plan of the East Bay Hills, Consortium of the Cities of
Berkeley, Oakland, Piedmont, and East Bay Regional Park District, East Bay
Municipal Utilities District, and University of California, through Amphion, Inc.
This project received an award for planning by the American Society of Landscape Architects,
1997. The planning effort funded by the Federal Emergency Management Agency includes

development of vegetation management recommendations for public wildlands as well as model
ordinances for residential gardens and structures, and prescriptions for wildlands along the hills
from San Leandro to El Cerrito. Hazards and risks were rated and lands classified. Potential
funding sources and an evaluation of new vegetation management techniques was
encompassed in the scope of work. A homeowner information program was developed
addressing defensible space and building "retrofit" actions. 1993-1995.
Fuel Management Consulting and Plan for The Sea Ranch Association
Wildland Resource Management, Inc. has consulted with The Sea Ranch Association’s Fire
Safety Task Force to prepare them to conduct fire heavier modeling and assess fire risks and
hazards for themselves. Training has occurred through several meetings with the Task Force and
frequent telephone and email communication. Site-specific data for computerized fire behavior
modeling was developed to refine recommendations of the Fuel Management Plan that Wildland
Resource Management prepared in 2002 for the Association (the actions and locations for fuel
management and ecosystem restoration were delineated for the 1,800-acre common areas of
the coast community as a subcontract with Leonard Charles Associates). Presentations were
made to the homeowner association and Board of Directors. Implementation is ongoing with
bi-annual review. 2001-present.
Fire Behavior and Fuels Analysis of the Upper Mokelumne Watershed, Upper
Mokelumne Watershed Assessment Program, through RMC, Inc.
Wildland Resource Management, Inc. linked effects of several wildfire scenarios to water
quality in order to gauge the sensitivity of the watershed to various locations and sizes of
wildfires. The project applied the Gradient Nearest Neighbor process to develop a uniform
data set across all property boundaries in California – the first such application in
California. This process translates point data to polygons, therefore allowing the use of spatial
fire behavior prediction programs. FlamMap was used to determine the relative hazard and
spread potential, and served as the basis for the Treatment Optimization Model, which locates
where fuel treatment might be most effective in slowing fire spread.
FARSITE was used to simulate fire growth. The outputs of FARSITE were translated into
three burn severity categories. The spatial distribution and degree of burn severity was then
used as an input to a water quality model in order to simulate potential effects on water
quality. Two Powerpoint Presentations were developed for the multi-agency organization,
along with a Technical Memo. 2005 – 2007.
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Fire Management Plan for the San Francisco Water Department, through EDAW
(now AECOM).
The fire hazards on the 60,000 acre suburban watershed in Alameda and San Mateo
Counties have been analyzed using BEHAVE and FARSITE, and mitigation measures
proposed to reduce hazard through a variety of fuel management activities. Costs and
schedules for the fuel management actions have been identified. A fire defense improvement
plan is incorporated into the document. Consulting (directly to SFWD) regarding
implementation is ongoing. Current efforts are to develop a project tracking system to
document hazard reduction work and to compile existing watershed planning documents
into a Vegetation Management Plan. 1992-2008.
Sierra Nevada Conservation-Based Community Wildfire Protection Plan, Resources
Legacy Fund, through ForeverGreen Forestry
This project is intended to encourage conservation-based community fire planning and fuels
reduction in the Sierra Nevada. Wildland Resource Management was responsible for
developing the Wildfire Environment for the plan. This is a description of Sierra Nevada fire
ecology, fire history, fire threat and hazard, and relevant policy. The document is designed to
be a guide for use throughout the Sierra Nevada. As such the guide includes instructions on how
to use the tools available state-wide to develop a CWPP. The project is current undergoing
peer review. 2006- 2008.
Fire Management Plan and EIR; Marin Municipal Water District through Leonard
Charles and Assocs.
This project was awarded the Theodore Roosevelt Environmental Award for Excellence in
Natural Resources Management by the Association of California Water Agencies in 1998 .

Wildland Resource Management played a major role in determining appropriate management
units, fire hazard reduction measures and their potential impact for the 20,000-acre watershed of
Marin Municipal Water District and Marin County Open Space District lands. In addition, a
series of public meetings and detailed public involvement procedure utilized the management
schemes developed. The data from this plan was used for concurrent development of an
EIR. 1992-1994.
Wildland Resource Management also updated this plan through Leonard Charles and
Associates with a re-analysis of the fire hazards and development of appropriate fuel
reduction strategies. 2008.
Fire Hazard Reduction Plan, Orlando Lawrence Berkeley National Laboratory
The project consisted of developing prescriptions for treatment on the 130-acre national
laboratory situated in the hills above the UC Berkeley campus. Treatments considered concerns
encompassing visual, wildlife habitat, soil erosion, biodiversity, noise and cost issues. Costs
estimates were developed and used as a basis for budget requests. Pre- and post- treatment fire
behavior was predicted for each area of treatment in order to assess the efficiency of
treatment. The fire behavior predictions resulted in an increase of 50% in the area
encompassed by the Lab in order to provide enough fire reduction buffer. The effect of
treatments on fire behavior was tested using FARSITE, a fire growth prediction model. The
results of the fire growth model, along with specifics regarding treatments were shared
with local fire chiefs, neighborhood groups, Lab employees and environmental
associations. This project is in its fifth year of implementation. 1994-2008
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Fuel Management Plan - Santa Lucia Preserve, Santa Lucia Conservancy, Carmel
Wildland Resource Management, Inc. prepared a wildland fuel management plan for the
18,000 acres preserve in Carmel Valley. The site encompasses a variety of vegetation types
– from redwood forests, oak woodlands to large expanses of grass, shrub and chaparral.
This plan assesses conditions on the site, describes options for management, and
recommends actions to both reduce fire hazard and restore or maintain natural ecosystem health.
Evacuation issues are identified, with roadside projects recommended. Costs of maintenance,
and monitoring procedures are also included in deliverables.
Site-specific fuel management plans for each lot are being prepared for each of the homesites, taking into account structural characteristics, vegetation, topography and access. Ongoing consultation includes leading homeowner educational walks and Board of Director
field trips. 2003-present.
Program Manager for Office of the State Fire Marshal (CalFire) Research Grants,
through University of California Forest Products Laboratory
Wildland Resource Management coordinated performance and completion of six FEMA
grants aimed at increasing fire safety in the urban/wildland interface. The scope of the grants
encompassed developing fire-safe guides, analyzing state-wide code compliance, evaluating
fire hazard assessment methods, and developing training courses on fire-safe development
and urban-interface codes. Our firm also provided technical expertise in development of a
methodology to design a computer model that predicts the chance of structural ignition due to
wildfire. In this project, protocols for testing landscaping materials and exterior structural
elements are being determined. Exploration of ways to use biomass generated from fire hazard
reduction in the urban/interface is included in the FEMA-funded projects. 1996-2002.
Development of a Report Describing Fire Hazards at the Urban/Wildland Interface;
Insurance Services Offices
Wildland Resource Management provided the technical support to a report that describes
the history of fires in the urban/wildland interface, and the reasons why it persists. A new
method for insurers and communities of evaluating fire hazard based on satellite imagery is
highlighted. Several examples of proactive community-based programs are described to
demonstrate how the hazard can be reduced. Current research to address structural survival from
wildfires is explained, as are existing fire behavior and growth models. 1997-98.
Wildland Fire Management Plan, Camp Pendleton Marine Corps Base
The wildland fire management plan was developed for 125,000 acres, which incorporated
enhanced prescribed burning, and training in the area. The plan took into account rare and
endangered plant and animal species, military training requirements, and protection of existing
facilities. Information was compiled to serve as a basis for an Environmental Assessment of the
proposed actions. A series of maps was developed with Arch-info GIS covering sensitive
habitats, water supply, restricted fire protection areas. We also transferred additional layers
from a non-standard GIS system to Arc-info. 1991-1993.
Litigation Support For Fire Management Considerations After the Oakland Fire.
Larson & Burnham.
Wildland Resource Management coordinated a six-member team of wildland fire experts in
litigation involving wrongful deaths and claims for damages after the Oakland Fire. Issues
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involved included fuel management, fire behavior, and influences of weather on fire growth
patterns. 1993-1995.
Guiding Plan for Fire Management in the Wildland/urban Interface; San Mateo
County Fire Chiefs' Association
A methodology was developed that allows local fire managers to address fire protection
issues in the urban/wildland interface of San Mateo County. Hazard assessment is addressed
in the guide, as are options for vegetation management, and legal and land use issues. Presentation
tools were developed to assist communication with the public and policy-makers. 19891990.
Program Management of Fire Hazard Reduction Program; University of California,
Office of Environmental Health and Safety
In this ambitious project we coordinated with state agencies, park districts, homeowner
associations, campus community, contractors, and local fire departments to conduct activities
within a five-year program. This included planning prescribed fires, supervising hand labor
crews, developing contracts with goat herders, conducting native vegetation restoration projects
and making presentations to homeowners. Efforts also involved maintaining approximately
20 acres of mature eucalyptus and converting other stands to native grass and oak forests.
Presentations were frequently made to University officials and news media (especially since
the Oakland Hills Fire) concerning the fire hazard reduction program. 1987-1992.
Fire Management Plan; University of California, Office of Environmental Health &
Safety
The plan recommended vegetation and management techniques on a site-specific basis to
reduce fire hazards to such facilities as the Lawrence Berkeley Laboratory, or adjacent
residential properties on this 1400 acre parcel of grasslands, oak/bay forests, north coastal
scrub and introduced forest stands The plan identifies tradeoffs of using prescribed fire,
goat-grazing, hand labor, chemical or mechanical treatments and fire retardant landscape
plants. Costs, schedules, and a public education program are also detailed. 1986-87.
Analysis of Risk of Structural Ignition from Wildfires, University of California
Forest Products Laboratory
Providing technical expertise in development of a methodology to design a computer model that
predicts the chance of structural ignition due to wildfire. In this project, protocols for testing
landscaping materials and exterior structural elements are being determined. Exploration of
ways to use biomass generated from fire hazard reduction in the urban/interface is included in
this FEMA-funded project. Coordinated completion of other FEMA grants developing new
fire-safe guides, analyzing state-wide code compliance, evaluation of fire hazard assessment
and development of training courses on fire-safe development and urban-interface codes.
1996-2001.
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EXHIBIT E - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

Declaration of Dr. Chad Hanson in Support of
Comments by Sierra Club and Sequoia ForestKeeper on the
Giant Sequoia National Monument
Draft Environmental Impact Statement
I, CHAD HANSON, Ph.D., hereby declare as follows:
1.

I submit this declaration in support of the Comments by Sierra Club and Sequoia

ForestKeeper on the Giant Sequoia National Monument DEIS and Draft Plan. I have personal
knowledge of the matters stated herein and, if called as a witness, would and could competently
testify thereto.
2.

My name is Chad T. Hanson. I have a Ph.D. in Ecology from the University of

California at Davis, with a research focus on forest and fire ecology in the Sierra Nevada. In the
fall of 2007, I was appointed to the research position of Associate in the Agricultural Experiment
Station of the College of Agricultural and Environmental Sciences at the University of California
at Davis. I have authored or co-authored several scientific studies and technical papers on the
subject of fire ecology, which have contributed to the published literature. My curriculum vitae
is included below. The subjects of my research have included: mechanical thinning and fire
severity; wildlife response to wildland fire; fire history; and post-fire conifer survival. A
particular focus of my research has been the ecological importance of large snags (standing dead
trees) to native wildlife species in the Sierra Nevada.
3.

I have been working to protect the forests of the Sierra Nevada, and to ensure

more scientifically-based forest management, for over a decade, reviewing proposals for logging
on national forest lands. I have submitted hundreds of comments on timber sale projects on in
the Sierra Nevada national forests. These comments focus on the misuse or disregard of
scientific evidence, including both wildlife and fire science, by the U.S. Forest Service and the
degradation that their logging projects can cause to habitat essential for imperiled species such as
the California spotted owl.
4.

Over the past four years I have spent on average of 40-50 days per year in the

field on Sierra Nevada national forests, including the Sierra, Sequoia, Tahoe, El Dorado, Plumas,
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and Lassen National Forests. During my field visits, I gather scientific data for my ongoing
studies, and often monitor proposed logging projects on national forests. I have seen first hand
the impacts of these logging projects on forest characteristics, including stand structure and
canopy cover, in late-successional and old growth forests.
5.

I have been asked to comment about a number of ecological issues with respect to

the Draft Environmental Impact Statement (DEIS) for the Giant Sequoia National Monument
plan amendment, including the importance of large snags, studies cited in the DEIS to support
thinning of trees, the importance of large down logs, and Pacific fishers, use of the term
―resilience‖, ―forest health‖, and ―ecological restoration.‖
The Importance of Large Snags and Management that Affects Snag Recruitment
6.

Snags are standing dead trees. Large snags, which are preferentially selected by

numerous wildlife species for foraging and nesting/denning habitat, are perhaps the most
ecologically important habitat element in conifer forests (Hutto 1995, Hutto 2006).
Woodpeckers feed upon native bark beetle larvae under the bark of large snags, and excavate
nest cavities in them as well. Other bird species later use abandoned woodpecker nests. Various
small mammal species also live within cavities in large snags (Smith 2000). The California
Spotted Owl, a Forest Service Sensitive Species (i.e., a species for which there is concern about a
risk of extinction), depends upon having at least 20 square feet per acre of basal area in large
snags, i.e., about 6-8 large snags per acre, in its suitable habitat in order to maintain an adequate
population of its small mammal prey, which live in the large snags (Verner et al. 1992). The
Pileated Woodpecker (North America’s largest woodpecker species) depends generally upon the
same sort of habitat as that used by California Spotted Owls for nesting/roosting, both in terms of
having high forest canopy cover (generally over 50%) and high levels of large snags (USDA
2007, AR294-97). Other species, such as the Hairy Woodpecker and the Black-backed
Woodpecker, depend upon much higher large snag densities for foraging and nesting needs
(Hanson 2007).
7.

There is currently a pervasive deficiency of large snags in California’s forests,
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with less than 2 large snags per acre presently existing in every region, including the Sierra
Nevada, according to a comprehensive analysis conducted by Forest Service scientists in a
recently-released report (Christensen et al. 2008). This report also warned about the threat posed
to the ecological health of California’s forests by this large snag deficiency, pointing out that
current levels may not be sufficient to support populations of numerous wildlife species
(Christensen et al. 2008).
8.

This is relevant to management activities proposed for the Giant Sequoia National

Monument and studies cited to justify thinning of dense stands. Nowhere does the DEIS divulge
the current densities of large snags in the GSNM, either in terms of basal area or number per
acre, nor does the DEIS disclose the potential adverse effects of proposed thinning of dense
stands on the future recruitment of large snags in the Monument or the adverse effects on
wildlife needs that depend on large snags, including California spotted owls and Pacific fishers.
9.

The DEIS (p. 431) misrepresents North et al. (2009), misleadingly claiming that

this unpublished and non-peer-reviewed report concluded that it is necessary to ―remove 20- to
30-inch [diameter] trees when overly dense stands are moisture stressed‖. In fact, North et al.
(2009) specifically warn that such thinning of mature trees should be avoided where there is not
an overabundance of large snags with regard to wildlife needs, since such thinning would tend to
reduce stand density and adversely affect future large snag recruitment (North et al. 2009, p. vii).
North et al. (2009) specifically warns against the adverse impacts of such thinning in terms of the
potential to exacerbate what North et al. (2009) describe as the ―deficit‖ of larger snags in the
Sierra Nevada (see North et al. 2009, pp. vii and 29). Moreover, where North et al. (2009)
discuss thinning of trees 20-30 inches in diameter in relation to moisture stress, they do not
provide a single citation to any ecological study which recommends removal of such mature
trees as opposed to converting such trees into ecologically-important large snags or large downed
logs. In other words, there is no explanation why, ecologically, a large stump would be more
important in the forest ecosystem than a large live tree, large snag, or large downed log—or,
stated differently, why such mature trees would be more ecologically beneficial to the forest
ecosystem and native wildlife on the bed of a logging truck headed for the timber mill than it
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would be as a live tree, large snag, or downed log providing habitat for wildlife species in the
forest. Clearly, the authors of North et al. (2009) were either discussing ―removal‖ of trees 2030 inches in diameter in the context of socioeconomic issues (without directly stating so), or they
were simply less careful than they should have been with regard to their language, and did not
mean to discuss ―removal‖ of mature trees, as opposed to simply turning some live mature trees
into large snags or large downed logs. Indeed, one of the authors of North et al. (2009), Dr.
William Zielinski, repeatedly states in the GSNM Science Consistency Review Report (on pp. II47 and II-48) that it was not the intention of North et al. (2009) to suggest or support the removal
of mature trees 20-30 inches in diameter, that only a tiny portion of the GSNM is predicted to be
affected by fire of any type in a given decade (making the need for such thinning unclear), and
that such removal would be harmful to the Pacific fisher.
10.

Nowhere does the DEIS explain why, ecologically, a 19-inch-diameter tree, for

example, would need to be ―removed‖ from the ecosystem, as opposed to being converted into a
large snag or large downed log. Nowhere does the DEIS explain why, ecologically, a 19-inchdiameter stump would be more ecologically valuable than a 19-inch-diameter live tree, snag, or
downed log; or, stated differently, why a 19-inch-diameter tree would be more ecologically
valuable to the GSNM forest ecosystem on the bed of a log truck headed for the timber mill than
it would be as a live tree contributing to canopy cover for fishers, or a large snag providing prey
habitat for fishers and spotted owls or nesting habitat for Black-backed woodpeckers. Nor does
the North et al. (2009) report, an unpublished and non-peer-reviewed report cited frequently in
the DEIS, provide any such explanation. Clearly, as discussed above, either the North et al.
(2009) report did not mean to use the word ―remove‖ to suggest commercial logging of mature
trees up to, or over, 20 inches in diameter—as opposed to simply ―removing‖ a given mature live
tree from competition with other larger trees by turning it into a large snag or downed log, or the
North et al. (2009) report intended the ―removal‖ of some mature trees for economic purposes in
the context of the multiple use, general forest landscape outside of protected areas (like the
GSNM) on national forests. In fact, the authors of North et al. (2009), on page 24 of that report,
specifically discuss the potential removal of trees over 10-16 inches in diameter ―for
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socioeconomic purposes‖ such as ―generating revenue‖ or ―providing merchantable wood for
local sawmills‖. Nowhere do the authors of North et al. (2009) specifically recommend
―removal‖ of mature trees (as opposed to snag creation or downed log creation) for strictly
ecological purposes, or offer a single citation to any ecological study concluding that some
mature trees must be removed from the forest ecosystem, as opposed to being left as live trees,
converted into large snags, or converted into large downed logs.
11.

Moreover, the DEIS (p. 431) seriously misrepresents the Moghaddas and Craggs

(2007) study, inaccurately claiming that this study concluded that ―removal of some larger trees‖
is necessary in order to facilitate fire suppression. This study made no such conclusion. While
the study did indicate that fire intensity was likely reduced in a particular thinned area, nowhere
did the authors conclude that removal of some larger trees was necessary to accomplish this; nor
did the authors examine any differences in effects between thinning of only small trees versus
thinning that includes larger tree removal.
12.

Nor is there a reason to prevent recruitment of snags (due to natural disturbance

processes) in order to reduce fire intensity. Contrary to popular myth, higher densities of snags
do not result in higher fire intensity, based upon a study of recent tree mortality and subsequent
wildland fire in the San Bernardino National Forest (Bond et al. 2009a). Another recent study
found that areas of higher tree mortality from beetles and competition burn at lower fire
intensities when wildland fire occurs (Simard et al. 2010 in press). Moreover, if large snags fall
they do not contribute in any significant way to fire intensity, if a fire occurs. Due to the
extremely low mass (or surface area) to volume ratio in logs over about 8 or 10 inches in
diameter, such logs make no significant contribution to fire intensity, according to the Forest
Service’s own research (Brown et al. 2003 [Fig. 3]).
13.

Nowhere does the DEIS divulge the current densities of large snags in the GSNM,

either in terms of basal area or number per acre, thus there is no way of evaluating whether there
is currently even the minimum number/density of larger snags necessary to maintain populations
of native wildlife species, particularly some of the rarest and most imperiled species, such as the
California spotted owl, Pacific fisher, and Black-backed woodpecker. The scientific literature
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indicates that California spotted owls should have at least 20 square feet per acre of large snag
(>15 inches in diameter) basal area per acre, which equates to about 6-8 large snags per acre at
least (Verner et al. 1992). The scientific literature indicates that Pacific fishers select areas with
31 square feet of medium/large snag basal area per acre (two and a half times higher than the
snag basal area at random sites), and that medium/large snag basal area is one of the two most
important factors in predicting occupancy at fisher rest sites (Purcell et al. 2009). Freel (1991)
(―A Literature Review for Management of the Marten and Fisher on National Forests in
California‖), recommended 2 snags/acre over 44 inches in diameter and 4-5 snags per acre over
20 inches in diameter for fisher habitat—equating to a large snag basal area of 30-45 square feet
per acre (not including medium-sized snags). The Black-backed woodpecker, the sole
Management Indicator Species for snag habitat in burned forest in the Sierra Nevada, selects
areas with hundreds of medium/large snags per acre in recently burned forest (generally less than
7 or 8 years post-fire) that has not been salvage logged (Hanson and North 2008, Saab et al.
2009), and that a single pair of Black-backed woodpeckers requires a few hundred acres of such
habitat (USDA 2010; see also JMP/CBD 2010 attached hereto, and incorporated herein by
reference). There is nothing in the DEIS which indicates that the current medium and large snag
densities in the GSNM even reach the levels selected by the California spotted owl and Pacific
fisher, on average, or that there are any significant areas in the GSNM that could provide suitable
habitat for the Black-backed woodpecker. The DEIS is simply devoid of this vitally-important
information—i.e., the current density of medium and large snags in the GSNM. Indeed, page
573 of Appendix I of Volume 2 of the DEIS provides data on current snag density in the giant
sequoia groves alone within the GSNM (these groves comprise only a minor portion of the total
area of the GSNM), and shows that the current snag basal area in the sequoia groves is only 17
square feet per acre—and that includes basal area from small snags (generally less than 10 inches
in diameter) that are little used by imperiled wildlife species or their prey.
14.

The Forest Service’s own comprehensive survey of California’s forests, using

thousands of fixed plots, recently concluded that there is a large snag deficit in all forested
regions of California relative to the minimum habitat needs of many cavity-nesting wildlife
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species, with less than 2 large snags per acre in all forested areas of the state (Christensen et al.
2008). There is a pervasive deficit of large snags in these forests, so why is the Forest Service
proposing to further exacerbate this deficit by conducting massive landscape-level thinning in the
GSNM to reduce competition between trees, thereby reducing future large snag recruitment?
Moreover, in the context of an existing serious deficit of large snags, why is the GSNM DEIS
defining additional snag recruitment as a negative factor with regard to ―forest health‖ and
ecosystem ―resilience‖? There is simply no credible scientific basis for this.
The Importance of Large Snags and Down Logs for Pacific Fishers
15.

Zielinski et al. (2006 [Table 2]) found that fishers selected sites with 15.4 large

snags (over 38.1 cm in diameter, or over 15 inches in diameter) on average per 0.5 hectares, or
about 12.5 large snags per acre, within Sierra and Sequoia National Forests, including within the
Giant Sequoia National Monument. Using the U.S. Forest Service’s own Forest Inventory and
Analysis (FIA) fixed plots to determine the average snag density across the forested landscape
within the fisher’s range in Sequoia and Sierra National Forests, including the Giant Sequoia
National Monument, Zielinski et al. (2006) found that there were only about 8.7 large snags per
acre on average—well below the level selected by fishers. Nowhere do the DEIS or Wildlife BE
analyze the impacts of repeatedly thinning over three-quarters of the GSNM for the express
purpose of preventing medium/large snag recruitment from fire and insects; nor do the DEIS or
BE anywhere divulge whether the current basal area levels of medium/large snags in the GSNM
even meet the levels selected by fishers, or whether they may be lower than optimal. Given the
importance of medium/large snag basal area to fishers, this must be carefully analyzed in the
EIS.
16.

Furthermore, the Wildlife BE and DEIS fail to analyze the impacts of proposed

forest thinning in the GSNM on large downed log levels, and the impacts of this on fishers.
Zielinski et al. (2006) found that fishers selected sites with 65 large downed logs (over 25.4 cm
in diameter) per hectare, or about 26 logs over 10 inches in diameter per acre. Using the U.S.
Forest Service’s own Forest Inventory and Analysis (FIA) fixed plots to determine the average
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large downed log density across the forested landscape within the fisher’s range in Sequoia and
Sierra National Forests, including the Giant Sequoia National Monument, Zielinski et al. (2006)
found that there were only about 19 large downed logs per acre on average within the fisher’s
range—well below the level selected by fishers. Zielinski et al. (2006) also found that fishers
selected sites with 169 cubic meters of large down logs per hectare (2,427 cubic feet per acre),
relative to only 118 cubic meters per hectare at FIA plots in general (1,690 cubic feet per acre).
Large Felled Tree Boles or Downed Logs are Irrelevant to Fire Behaviour
17.

The Forest Service’s own science clearly concludes that large logs are essentially

irrelevant to fire behavior. Due to the extremely low mass (or surface area) to volume ratio in
logs over about 8 inches in diameter, such logs make no significant contribution to fire intensity,
according to the Forest Service’s own research (Brown et al. 2003 [Fig. 3]). Specifically, these
Forest Service scientists concluded that the curves representing fire hazard ―flatten‖ at a diameter
of about 5 inches or 8 inches, depending upon how it is measured (Brown et al. (2003), p. 8 and
Figure 3). In other words, the relevance to fire hazard becomes insignificant when pieces of
coarse woody debris are over 5-8 inches in diameter. This is consistent with another seminal
Forest Service study, Rothermel (1991), which found that pieces of coarse woody debris over 6
inches in diameter did not contribute to a significant increase in fire intensity even where a large
amount (30 tons per acre) of such material was added.
18.

The reason that large logs do not significantly affect fire hazard is that they have

an extremely low ratio of surface area to mass, while small woody material (0-3 inches, and 3-6
inches, in diameter) has a very high ratio of surface area to mass (Brown et al. 2003, Fig. 3). A
low ratio of surface area to mass means that there is relatively little fuel available for
combustion, while a high ratio means the opposite. To illustrate this point, consider a solid block
of wood one cubic foot in size. This cubic foot of wood has a surface area of 6 square feet and,
for fir and pine species, it would weigh approximately 21 pounds—equating to a surface area to
mass ratio of 0.29 square feet per pound. Now imagine that that same cubic foot of wood is an
equal mass (21 pounds, or, conservatively, 2000 sheets of 8.5‖ x 11‖ paper) of writing paper, and
that each page has been crumpled into loose balls and made into a pile. Each of the 2000 sheets
8

of paper has a surface area of 1.3 square feet (front and back side included), for a total of about
2600 square feet of surface area. Thus, the surface area to mass ratio of the 21 pounds of
crumpled paper is 124 square feet per pound—more than 400 times the surface area to mass ratio
of the 21-pound block of wood. Anyone who has ever built a fire in a woodstove, or in a
campground fire pit, will understand intuitively the significance of this. If you put a match to the
solid 21-pound block of wood, the match will likely burn out long before you achieve ignition, as
will the next match, and the next; whereas the 21 pounds of crumpled paper will become a very
intense fire within seconds of coming in contact with the match flame.
Resilience and Ecological Restoration
19.

The GSNM DEIS misuses the term ―resilience.‖ Under the international

Convention on Biological Diversity, the United Nations Environment Programme (UNEP)
describes a distinct difference between ―engineering resilience‖ and ―ecological resilience‖. The
former is based upon the goal of maintaining a given system in an exact, unchanged, permanent
state for purposes having nothing to do with biodiversity or ecosystems, while the latter
embraces the dynamic nature of ecosystems and the natural disturbance processes and
successional stages that provide the range of natural habitats needed to maintain the complete
range of native biodiversity (Thompson et al. 2009). Under the ecological definition of
―resilience‖, natural disturbance processes like tree mortality from competition and native bark
beetles, and wildland fire, are essential occurrences that create and maintain the various habitat
types needed to maintain viable populations of the plant and wildlife species native to fireadapted conifer forest ecosystems. Ecological resilience, in fact, is defined by the maintenance
of the full complement of biodiversity native to the ecosystem, and the ecosystem is not defined
by only one vegetation type (Thompson et al. 2009). For example, in fire-adapted conifer forest
ecosystems, mixed-intensity wildland fire is a natural part of fire regimes, and many plant and
animal species depend upon the unique montane chaparral and snag forest habitats created by
patches of high-intensity fire (where most or all trees are killed), and pockets of tree mortality
from beetles or other natural factors. Thus, the natural early-successional habitat created by
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high-intensity fire patches (e.g., snag stands and montane chaparral) or insects is as much a part
of the forest ecosystem as the unburned stands of live green trees (Thompson et al. 2009,
Swanson et al. 2010).
20.

The DEIS, on pp. 430-438, suggests several times that stands in the GSNM may

need to be thinned, including removal of mature trees up to or over 20 inches in diameter,
ostensibly in order to maintain ―healthy forests‖ (p. 431), ―retain resiliency‖ (p. 432), and (p.
432) ―protect the stand from drought, insects, disease, and wildfire.‖ The DEIS misrepresents
these concepts, and fails to provide baseline data on the current conditions in the GSNM, or
provides data that contradicts the representations on pp. 430-438 or contradicts other information
in the DEIS.
21.

Recent forest management projects, including biomass extraction projects, are

often proposed ostensibly to promote ―forest health‖. However, it is critically important to
understand what this means when articulated by land managers in the context of such projects.
In such contexts, ―forest health‖ activities mean thinning designed to reduce forest density, and
thus competition between trees, with the goal of reducing and minimizing future tree mortality.
In other words, ―forest health‖ projects are designed to reduce and minimize the recruitment and
maintenance of snags (standing dead trees) on the forested landscape—especially large snags.
This definition of ―forest health‖ was developed in the context of silvicultural studies designed to
inform industrial forestry operations on how maximize the orderly extraction of timber from the
forest by keeping stand densities very low and essentially eliminating tree mortality (Cochran et
al. 1994, Cochran and Barrett 1999, Oliver 1995, Oliver 2005). Tree mortality, from this
industrial forestry perspective, was seen as a detriment and an economic waste. It must be
understood, however, that this has nothing whatsoever to do with the ecological health of the
forest ecosystem and the maintenance of the full complement of native wildlife diversity. In
terms of ecological health/integrity, snag recruitment should be promoted and maintained, not
discouraged, since, as discussed below, much of the biodiversity in the forest ecosystem depends
on an abundance of large snags and downed logs, which are in deficit currently, as discussed
below. Ironically, the most ―healthy forest‖ under the industrial forestry definition of ―forest
10

health‖ would be one with very few if any dead trees—i.e., one in which many of the native
wildlife species in California’s forests simply could not maintain viable populations. Such
stands are relatively sterile, ecologically-dead environments characterized only by very widelyspaced live trees and little else. Snags, downed logs, shrubs, and other key ecological features—
habitat elements upon which most of the biodiversity in the forest ecosystem depends for food
and shelter (see discussion below)—are simply missing from the industrial forestry concept of a
―healthy forest‖. Again, this is because ―forest health‖, in industrial forestry, is an economic
concept, not an ecological one. An ecologically healthy forest has an abundance of large snags
and downed logs, large areas of dense old forest, and many natural openings created by mixedintensity wildland fire—areas dominated by patches of native shrubs/brush and dense pockets of
natural conifer regeneration. In an ecologically healthy forest, these essential habitat features are
maintained by an active wildland fire regime, and by tree mortality due to native bark beetles and
competition between trees, and ecosystem resilience cannot be maintained without such natural
disturbance. Nor does the continued suppression of these natural ecological processes, and the
vitally-important habitat elements that they create (e.g., snag forest patches, individual large
snags, large downed logs, patches of montane chaparral, dense pockets of natural conifer
regeneration, etc.) equate to ―ecological restoration‖ by any remotely credible scientific
definition.

I declare that the foregoing is true and correct to the best of my knowledge.

DATED: October 29, 2010

___________________________
CHAD HANSON, Ph.D.
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EXHIBIT F - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

Declaration of Reginald H. Barrett, Ph.D.
in Support of Sierra Club’s Appeal of the
Giant Sequoia National Monument Plan and FEIS
I declare as follows:
1.

I am the Goetz Distinguished Professor of Wildlife Management in the

Department of Environmental Science, Policy and Management at the University of
California, Berkeley. I have conducted research on the Pacific fisher and other
forest carnivores for about 30 years. I have done extensive research on forest
carnivores in the Sierra Nevada, including research on fisher distribution,
demographics, food habitats, and habitat selection in national forests in the Sierra
Nevada. I have authored or co-authored numerous studies related to this species in
the published, peer-reviewed scientific literature. Attached as Exhibit A is my
curriculum vitae with a list of all publications in the last 48 years.
2.

I have reviewed and provided comments during the previous round of

planning for the Giant Sequoia National Monument in 2003, and I have been asked
to provide my expert opinion with regard to the Pacific fisher with respect to the
2012 Giant Sequoia National Monument Management Plan (GSNM Plan) and Final
Environmental Impact Statement (FEIS).
3.

The Pacific fisher depends upon dense, mature/old conifer forest—with

high live tree densities, live tree basal area (the cumulative total of the horizontal
surface area of live trees, measured at 4.5 feet above the ground, usually expressed
on a per-acre or per-hectare basis), canopy cover, snag densities, and large downed
log densities—for resting and denning (Zielinski et al. 2004a, 2004b, 2006, Purcell
et al. 2009, Lofroth et al. 2010, Underwood et al. 2010, Zhao et al. 2012), and
logging/thinning activities that reduce these characteristics degrade fisher
resting/denning habitat and pose a significant threat to the viability of the species.
The southern Sierra Nevada population of this species is genetically isolated and
1

distinct at the level of subspecies (Knaus et al. 2011). The Pacific fisher, including
the southern California subspecies, is currently a Candidate for listing under the
federal Endangered Species Act, and population numbers are perilously small—
estimated to be only about 125-250 adults in the southern Sierra Nevada subspecies
currently (Spencer et al. 2011). The bulk of the remaining high quality fisher
resting/denning habitat with recent confirmed fisher detections in the southern
Sierra Nevada is within the Giant Sequoia National Monument area (Spencer et al.
2011). Thus, the importance of this area to the conservation of the southern Sierra
Nevada subspecies of the fisher cannot be overstated.
4.

Based upon my review, the GSNM Plan fails to meet this objective.

Because of this failure, I respectfully disagree with the statement regarding Pacific
fisher that “All Alternatives: may affect individuals, not likely to contribute toward
a further downward trend or a loss of viability.” (FEIS, Appendix M, Volume 2 Page
722). Instead, it is my opinion that the GSNM plan would degrade fisher habitat
and threaten the viability of the fisher. I have two significant concerns related to
impacts to Pacific fishers from the alternative chosen (Alternative B) for the GSNM
Plan.
5.

First, the standards and guidelines of the GSNM Plan, pp. 82-107,

allow extensive landscape-level thinning and mechanical treatments of trees up to
20 inches in diameter and reduction of canopy cover down to 50%, requiring only
60% canopy cover retention on half of the forested landscape in which fishers occur.
There are no requirements for retention of live tree basal area. Within WildlandUrban (WUI) “Defense” Zones, which comprise a substantial portion of the GSNM,
there are no requirements for canopy cover retention or live tree basal area
retention. Moreover, there are no upper diameter limits with regard to the
potential felling and removal of large trees along hundreds of miles of roads or any
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place in the Monument if tree removal is incidental to providing safety. The
Management Plan contains no minimum retention requirements for snags, and
requires a minimum of only 10 tons per acre of downed logs over 12 inches in
diameter at midpoint (equating to a minimum of roughly only 40-50 square meters
per hectare).
6.

These standards are simply inadequate to prevent substantial

degradation of high quality fisher habitat or to maintain suitable fisher habitat.
For example, the data indicate that fishers select areas with well over 70% canopy
cover, not 50% (Purcell et al. 2009), and select areas with about 25 square meters
per hectare in live trees less than 20 inches in diameter—a much greater density of
these small/medium-sized trees than the 15.5 square meters per hectare that occur
on average sites in the southern Sierra Nevada forests occupied by fishers (Zielinski
et al. 2006, Table 2). Moreover, fishers select areas with about 15 large snags per
hectare (about 6 per acre)—substantially more than the 10 per hectare on average
sites (Zielinski et al. 2006). Another study found that fishers select areas with snag
densities that equate to about 31 square feet per acre of snag basal area (snags over
10 inches in diameter)—about 2.5 times higher than random sites (Purcell et al.
2009, Table 3). Further, fishers select areas with 169 square meters per hectare of
downed logs (Zielinski et al. 2006, Table 2)—over three times the minimum downed
log retention required by the GSNM Management Plan. Outside of the Defense
Zone, the Management Plan also allows thinning or mechanical treatments that
will substantially degrade and eliminate suitable fisher habitat; and, within the
Defense Zone, there are few standards in the Management Plan to adequately
maintain fisher habitat.
7.

The GSNM Plan represents a significant potential adverse impact on

Pacific fishers because: a) it does not require any surveys to determine the location
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of fisher den sites, or rest sites, prior to planning and implementing thinning or
mechanical treatment activities; b) the Management Plan eliminated the previous
forest plan standard prohibiting the Forest Service from undertaking forest
management activities that threaten the population viability of the Pacific fisher,
converting it instead into an ambiguous “strategies” (see GSNM Plan Appendix A,
pages 171, Table 51 (see “furbearers”) and 170, Table 50; see also GSNM Plan, p.
51); and c) the GSNM FEIS does not include any analysis of the adverse impacts of
eliminating the viability requirement for fishers, and does not provide any
analytical or scientifically credible basis for the conclusion in the FEIS and ROD
that Alternative B will not threaten the viability of fisher populations. Given the
potential for widespread loss and degradation of suitable fisher habitat due to
thinning and mechanical treatments allowed under the GSNM Plan, as discussed
above, the conclusion in the FEIS and ROD that the chosen alternative (Alt. B) will
not threaten the viability of the Pacific fisher simply cannot be credibly made
without knowing the location of fisher den sites, as well as rest sites, without an
enforceable forest-wide standard requiring surveys at a level and intensity that
would allow the Forest Service to credibly know such locations. This is especially
true in light of the fact that reproductive female fishers tend to use a new den site
location each year, and will typically use more than one den site even within a given
year—one den site to give birth, one or more for pre-weaning, and one or more
additional sites for post-weaning (Lofroth et al. 2010, p. 59).
8.

In the GSNM FEIS and accompanying documents, only four fisher

natal den sites are documented, (in a study led by myself) meaning that the vast
majority of den site locations are entirely unknown because the Sequoia National
Forest has not undertaken the effort to determine their locations. While this is a
significant undertaking, it is entirely possible and feasible and has, in fact, been
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done by the U.S. Forest Service and U.C. Berkeley on the Sierra National Forest
and Yosemite National Park through the Sierra Nevada Adaptive Management
Project (SNAMP, http://snamp.cnr.berkeley.edu/) by capturing fishers and using
radio telemetry methods to locate natal den sites. Without a similar effort on the
GSNM—one that should be required by the forest wide standards in the
Management Plan—there is no rational basis for concluding that planned thinning
or mechanical treatments under the Management Plan will not threaten fisher
population viability for the simple reason that there will be no way to know whether
the thinning or mechanical treatments will push directly through an occupied fisher
natal den site until it actually occurs and the damage is already done, potentially
causing direct mortality of fisher kits (young fishers), and possibly even adult
females.
9.

Second, the FEIS fails to analyze the impacts to Pacific fishers from

rodenticide (rodent poison) use on national forests due to illegal marijuana growing
operations (Gabriel et al. 2012). This is a significant and growing cause of mortality
of fishers (Gabriel et al. 2012) and, since it is occurring on national forest lands
within the jurisdiction and responsibility of the U.S. Forest Service, the Forest
Service’s plan to address and reduce this threat must be discussed in detail. The
FEIS fails to do this which, once again, renders baseless the FEIS’s and ROD’s
conclusion that the Management Plan will maintain the viability of Pacific fisher
populations, especially given the combined impact of the planned thinning or
mechanical treatments allowed under the Management Plan.
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DATED:

December 3, 2012

Reginald H. Barrett, Ph.D.
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United States
Department of
Agriculture
File Code:
Route To:
Subject:
To:

Forest
Service

Sequoia
National
Forest

900 W. Grand Ave.
Porterville, CA 93257
559-784-1500
Date:

6700/7700
(2450)

August 5, 2004

Hazard Tree Procedures for Forest Plan Compliance
District Rangers, Staff

This letter spells out the Forest policy in addressing hazard trees on Sequoia National Forest land
that pose a threat to life and property. This guidance is developed only for hazard trees that
threaten facilities such as public roads, areas under existing special-use permits, utility corridors,
recreation sites, etc., and not general timber salvage.
The Forest has no standardized plan or procedure to address hazard tree issues and to clearly
identify what levels of analysis and documentation are required to perform hazard tree
abatement. Districts have performed widely varied levels of site-specific analysis in addressing
hazard tree concerns once they are identified. Approval for hazard tree removal has not
happened in some instances before extensive log deterioration occurred, thereby not providing
opportunities for economic recovery of product value via a commercial timber sale, causing
expenditure of appropriated funds.
The attached Hazard Tree Procedures for Forest Plan Compliance will streamline, promote
consistency and expedite the abatement of tree safety hazards in the Forest. The number one
Forest Emphasis and Priority is “providing safe operations in everything we do and providing for
the safety of our customers takes precedence over everything else”. As you know, there has been
an accumulation of hazard trees in the last few years that present special challenges to us.
District Rangers have the responsibility to take action to remedy hazard tree situations that
present a threat to the public or to our own workforce. Examples of the NEPA process
applications in the enclosed document are for your reference. Please be mindful that each project
may present unique circumstances that require different levels of analysis and public
involvement than illustrated in the examples.
Each District should take appropriate action to abate or remove identified hazard trees pursuant
to the enclosed Hazard Tree Procedures for Forest Plan Compliance guidelines and direction, to
the extent that funding capabilities and other Forest priorities allow. Please contact Tom
Simonson in the SO if you have questions about this process.

ARTHUR L. GAFFREY
Forest Supervisor
Enclosure

Caring for the Land and Serving People

Printed on Recycled Paper

Forest Procedures for Hazard Tree Projects:
This plan is designed to clearly identify what levels of analysis and documentation are required to
perform hazard tree abatement on the Sequoia National Forest. The reason for the action must be the
hazard. The abatement of hazard trees is necessary to reduce the potential of injury to forest users
and damage to property. The Sequoia National Forest Hazard Tree Identification Guidelines are
attached in Appendix D. The desire is to promote consistency and to expedite the abatement of safety
hazards in the Forest. The use of area closures, gates, barriers, signing, etc. may be necessary as
temporary measures until the hazard can be permanently abated.
Per Forest Service Handbook 2409-18-10-13.12, use opportunities to increase revenues and decrease
costs. The costs for hazard tree reduction will be borne by the value of the wood to the greatest extent
possible. In order to utilize Salvage Sale Funds to pay for hazard abatement, trees must be addressed
in a timely manner to ensure economic viability of the sale. Appropriated funding must be used if
economic merchantability cannot be achieved.
Three classes are listed below to illustrate where projects fall and what is required to deal with the
hazard in each area. Proposed hazard tree removal projects within administrative sites, recreation
sites and facilities, and adjacent to roads are categories listed in Section 31.1b of FSH 1909.15
(Environmental Policy and Procedures) and fit the criteria determined by the Chief of the Forest Service
for categorical exclusion from preparing an Environmental Impact Statement (EIS) or Environmental
Assessment (EA), provided there are no extraordinary circumstances related to the proposed action.
Preparation of a Decision Memo (DM) is optional. Compliance with the Sierran Programmatic
Agreement (SPA) and Endangered Species Act (ESA) is also required.
Appendix A outlines the Forest’s Land and Resource Management Plan (LRMP) compliance.
A. Class 11: CE without documentation (ie. 2400-4 contract or free-use permit).
Internal scoping is required.
Where:
1. Hazard trees are to be felled and left in place (examples)
• Wilderness
• Inaccessible locations
2. Hazard trees are being proposed for removal in the following areas:
• Administrative sites
• Developed recreation sites
• Organizational camps and Resorts
• Residence facilities
• Concentrated dispersed camping sites
• Ski Resorts (adjacent to facilities)
• Adjacent to permitted improvements and /or facilities
• Utility corridor maintenance

Utilize existing survey information. No additional surveys will be required (unless initial
compliance checks with the Sierran Programmatic Agreement (SPA) and/or Endangered Species
Act (ESA) creates that requirement).

B. Class 21: CE with letter to the project file; Project Input Form (PIF) and Sale Area
Map (SAM) required.
Where:
1. Adjacent to Maintenance Level 3, 4, and 5 Roads
•

Project Information Form (see Appendix B) with a Sale Area Map is
completed and signed by the District Ranger.

•

Scoping: Meet requirement through internal scoping with the PIF, talking to
affected publics (ie. campground hosts and cabin permittees).

•

Resource specialists are responsible for identifying all control areas and
mitigation recommendations. Additional surveys are not required.
Existing information will be used to complete necessary input for the project.
In suitable habitat, where possible, assume presence and incorporate
mitigations.

•

A project-level Noxious Weed Risk Assessment will be a standard
component of the project planning process for ground-disturbing or sitealtering activities. Surveys are optional. The risk assessment may be as
simple as a one-page form documenting little or no risk posed by a project, or
a more complex plan with contract provisions when risk is determined to be
moderate to high. The risk assessment will demonstrate the need for and
appropriateness of requiring contractors and permittees to take preventive
measures, such as cleaning heavy equipment being used off-road or
obtaining weed-free mulch for erosion control (A-15).

•

Project planners are responsible for maintaining site-specific project files.
An example of a letter to the project file for site-specific roadside hazard tree
removal projects is attached in Appendix C.

2. Adjacent to Maintenance Level 1 and 2 Roads
Hazard trees along Maintenance Level 1 roads or Maintenance Level 2 roads
that are closed to public and administrative vehicular public traffic) will typically
not be felled or removed. Should a road be determined necessary for
administrative access, appropriate hazard reduction will be allowed with the
appropriate analysis and documentation.
The following guidelines apply to Level 1 and 2 roads that are open to public and
administrative vehicular traffic.
•

PIF (See Appendix B) and SAM with the approximate tree locations will be
completed and signed by the District Ranger.

•

Project Planners are responsible for documenting down woody material
(tons/acre) around each hazard tree to be felled and for identifying retention
requirements. The tons per acre will be determined on a stand by stand
basis.

•

Retain felled trees where needed to meet down woody material standards
of at least 10 to 20 tons per acre of large diameter material (12+ inches)
adjacent to Maintenance Level 1 and 2 roads (FW-OF02 & FW-B30). Refer
to Appendix A and A.3.

•

Scoping: Met through internal scoping with the PIF, talking to affected
publics (ie. campground hosts and cabin permittees).

•
•

Resource specialists are responsible for identifying all control areas and
mitigation recommendations. Maximize use of existing survey information.
Comply with SPA. In suitable habitat, where possible, assume presence and
incorporate appropriate mitigations to reduce the need for additional survey
work. Additional surveys may be completed if necessary.

•

A project-level Noxious Weed Risk Assessment will be a standard
component of the project planning process for ground-disturbing or sitealtering activities. Surveys are optional. The risk assessment may be as
simple as a one-page form documenting little or no risk posed by a project, or
a more complex plan with contract provisions when risk is determined to be
moderate to high. The risk assessment will demonstrate the need for and
appropriateness of requiring contractors and permittees to take preventive
measures, such as cleaning heavy equipment being used off-road or
obtaining weed-free mulch for erosion control (A-15).

•

Project planners are responsible for maintaining site-specific project files.
An example of a letter to the project file for a site-specific roadside hazard
tree removal project is attached in Appendix C.

C. Class 31: CE with Decision Memo (DM), Section 31.2.
When:
1. Hazard trees are being proposed for removal within utility corridors
(distribution and transmission) and adjacent to other ownerships that meet
the timeframes currently described for hazard trees in Appendix D:
•
•

1

Project Initiation Letter (PIL) and Sale Area Map with specific unit
locations.
Scoping: Internal scoping with a PIL, scoping letter to affected/interested
publics. An example of a DM for a site-specific distribution line hazard tree
removal project is attached in Appendix G.

Cite Forest Service Handbook 1909.15, Environmental Policies and Procedures for projects that are categorically
excluded from documentation and a Decision Memo are NOT required. A letter to the file stating that the project is
excluded from documentation is required as a minimum for project tracking purposes. Include in the letter the FSH
cited reference for the categorical exclusion.

Standard Management Requirements:
Wildlife Limited Operating Periods (LOP) dates: Apply to Classes 1, 2, and 3
Spotted Owl: March 1st to August 31st (A-34)
Northern Goshawk: February 15th to September 15th (A-37)
Great Gray Owl: March 1st to August 15th (A-38)
Bald Eagle: January 1st to August 31st
Down wood retention guidelines
Defense Zones: exempt
Defense & PACs: 10-20 tons/acre outside 500-foot nest site buffer
All other Forest allocations: 10-20 tons/acre
See Appendix A-3 and 4.
Heritage Resources: Apply to Classes 1, 2, and 3
Compliance with the Sierran Programmatic Agreement (SPA).
Riparian Conservation Areas:
See Appendix A-8.
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Giant Sequoia National Monument Management Plan
The Plan says removal of trees as commercial by-products may occur, incidental to meeting
objectives for public safety. The Decision Tree protocol must be followed and documented as
described in the Monument Plan:

Determining the Appropriate Treatment Method
To move the Monument toward the desired conditions for fuels and vegetation, there
are two basic categories of treatments I have considered, fire and mechanical. Fire
treatments include prescribed fire and wildland fire use. Mechanical treatments
include heavy equipment such as piling or rearranging fuels for later burning,
moving trees that have been thinned to a collection area, chopping or masticating
fuels to change their flammability, or moving fuels away from trees or other special
features to reduce the risk of damage from fire. Both mechanical and prescribed
fire treatments, one after the other, may be used to achieve the restoration or
protection goals in a specific area.
The Proclamation states that tree removal is permitted only for personal use fuelwood,
or if clearly needed for ecological restoration and maintenance or public safety.
Decisions as to whether tree removal is clearly needed will be made based on sitespecific project analyses in the future. Removal of trees as commercial by-products
may occur, incidental to meeting objectives for ecological restoration and
maintenance or public safety. To determine the appropriate treatment method for a
specific site, a model will be used during the analysis for each potential project
(see Figure 1). This model may be refined at either the landscape analysis or
project analysis level to reflect the site-specific conditions. There are three major
criteria that will be considered in determining the appropriate treatment method:
1.

Risk/Hazard Assessment: Would the use of prescribed fire alone create
unacceptable risk and hazards to the objects of interest or to forest users?
An assessment of local conditions (slope; fuel loadings; proximity to
communities, giant sequoia groves, and den sites) and a site-specific
analysis of fire effects must be conducted. If prescribed fire alone will
create unacceptable risk, consider mechanical treatment without tree
removal to reduce the risk to acceptable levels. If the risk will still be
unacceptable, consider tree removal to reduce risk to acceptable levels. If
the risk will still be too high, stop the project.

2.

Effectiveness Assessment: Would the use of prescribed fire alone meet
the restoration or protection objectives of the project? This ties in closely
with the Risk/Hazard Assessment, as reducing the risk to acceptable

levels by modifying the prescribed fire “prescription” may not allow
objectives to be met. If it will not be effective, consider mechanical
treatment without tree removal to make the project effective in meeting
objectives. If the project will still be ineffective, consider tree removal. If it
will still be ineffective, stop the project.
3.

Feasibility Assessment: Would the use of prescribed fire alone be
feasible? Factors such as personnel, cost, and favorable burn days must
be considered. If it will not be feasible, consider mechanical treatment
without tree removal to make the project feasible.

If a project cannot be designed using these criteria, the project will
not proceed.

Sierra Nevada Forest Plan Amendment (SNFP) – Record of Decision (ROD, Jan. 2001)
References in this section are from the “old” Framework, consistent with the Monument Plan EIS, and
apply to the Monument only.
SNFPA direction (Jan. 2001) includes the following standards and guidelines for hazard tree removal:

1. Incidental removal of vegetation and down woody material for activities such as but not limited to
administering special use permits; maintaining dispersed and developed recreation areas;
constructing, reconstructing, and maintaining roads, trails, and rights of way; expanding resorts
based on approved development plans; and removing trees that present imminent safety hazards
may deviate from vegetation management standards and guidelines (A-29).
2. Fall and remove hazard trees along Maintenance Level 3, 4, and 5 roads and along Maintenance
Level 1 and 2 roads and within or immediately adjacent (tree falling distance) to administrative
sites (A-29).
3. Review by an appropriate resource specialist is required before falling hazard trees along
Maintenance Level 1 and 2 roads. Retain felled trees where needed to meet down woody
material standards (A-29). Do not retain pieces smaller than 12 inches diameter at midpoint to
meet down woody material standards (A-28).
4. Snag removal needed to address imminent safety hazards, in the defense zone of the urban
wildland intermix zone, and in developed recreation sites is exempt from snag retention
guidelines. Special-use permit areas less than 40 acres and the defense zone of the urban
wildland intermix zone are exempt from down woody material guidelines (A-28).

5. The LOPs for California Spotted Owls, Northern Goshawks or Great Gray Owls do not apply to
existing road and trail use and maintenance or continuing recreation use, except where analysis
of proposed projects or activities determines that either existing or proposed activities are likely to
result in nest disturbance (A-34, 37&38).
6. Retain all snags 15 inches dbh or greater except following stand replacing events and except to
address imminent hazards to human safety in Old Forest Emphasis Areas (A-42, Errata1/01).
7. Minimize noxious weed spread by incorporating weed prevention and control measures into
ongoing management or maintenance activities that involve ground disturbance or the possibility
of spreading seeds. Refer to weed prevention practices in the Regional Noxious Weed
Management Strategy (A-30).

8. Allow mechanical ground disturbing hazard tree removal within riparian conservation areas
(RCAs) and critical aquatic refuges (CARs) when the activity is consistent with riparian
conservation objectives (RCOs). Projects providing for public health and safety are permitted.
Utilize low ground pressure equipment or other means to operate off of existing roads when
needed to achieve RCOs. Prior to removing trees within RCAs and CARs, determine if existing
down wood is sufficient to sustain the stream channel’s physical complexity and stability required
to maintain or enhance the aquatic and riparian dependent community. Minimize the construction
of new skid trails or roads for access into RCAs for hazard tree removal (A-53-59).
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Sequoia NF Outside of Giant Sequoia National Monument
The balance of the Forest will be managed according to the standards and guidelines in
the Sequoia National Forest Land and Resource Management Plan as amended by
Sierra Nevada Forest Plan Amendment Record of Decision (ROD), January 2004. The
ROD has very little specific direction regarding management of hazard trees. Page 52
of the ROD under "Snags and Down Woody Material", the last paragraph of item 11
states: "...When some snags are expected to be lost due to hazard removal or the
effects of prescribed fire, consider these potential potential losses during project
planning to acheive desired snag retention levels."
Line officers are expected to take actions necessary to protect forest workers, forest
visitors, and facilities.
While the SNFPA ROD (January 2004) does not specifically address hazard tree
management, the guidelines specific to the Monument (previous page) could be valid
anywhere, so are still good considerations for hazard tree abatement outside of the
Monument.
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APPENDIX B
PROJECT INPUT FORM
Date Requested:

Type of Project:

From:
Project Leader/Title

Note: a 7.5" topographic map of the project area must accompany all requests. This includes all potentially grounddisturbing areas that may be affected, including equipment storage, roads, landings, etc. Include all pertinent information;
such as a copy of the special use permit application, unit prescriptions, utilization data, etc. It is recommended that all
Requests for Project Input be accompanied by a Purpose and Need statement.

Project Name:
(The Project Name must be consistent with name used in the SOPA.)

NEPA Project Number:
(Obtain Project Number from NEPA Coordinator. Include short description of project for publication in SOPA)

Project Funding Source:
(This is the Project Work Code or Management Code.)

NEPA Documentation
Environmental Assessment/Decision Notice & Finding of No Significant Impact
Categorical Exclusion/Decision Memo required
Categorical Exclusion/Decision Memo not required i
Input Needed By:

Project Time Frame:

Legal Description:

Proposed Activity:

Cutting Green Trees?

Tree Size:

Acres Affected:

Anticipated Ground Disturbance (include as much detail as possible):
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Complete and Distribute to:
Archaeologist
Botany
Fire/Fuels Specialist
Hydrologist
Interpretation Specialist
Special Uses
Range
Recreation/Wilderness
Sale Administration
Sale Planner/Silviculturist
Small Sales Officer
Wildlife Biologist
Other
Specialists: Please fill out appropriate section, attach additional comments if necessary,
sign form, and return it to the Project Leader.
No Concerns. Proceed with Project
Field Review/Surveys Required. Expect Input by:
Concerns/Requirements of the Project:

Biological Evaluation Required. Expected Completion Date:
Archaeological Clearance in Progress. Expected Completion Date:
Botanical Survey Required. Expected Completion Date:

Specialist Signature:

Date:
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APPENDIX C
Example of Letter to the Project File
USDA-FOREST SERVICE
HAZARD TREE REMOVAL
Highway 190
(Highway 190 Corridor on the Tule River Ranger District)
DECISION
I have reviewed the environmental analysis and have decided to remove the identified hazard trees
proposed in this project.
The decision rationale for implementation of this project is based on the fact that a risk to life and
property exists from hazard trees falling on someone or facilities within the project area. The decision
and action implemented need to be the most expeditious, cost efficient method available to address
concerns about public safety.
PROPOSED ACTION
The Tule River Ranger District on the Sequoia National Forest is proposing to use a commercial timber
sale to remove hazard trees which meet to the hazard tree characteristics set forth in the Sequoia
National Forest Hazard Tree Identification Guidelines, approved November 21, 2002, from adjacent to
Highway 190. The Proposed Action, will adhere to the Hazard Tree Abatement Procedures for Forest
Plan Compliance to allow prompt elimination of the imminent safety hazards associated with standing
hazard trees – approximately 80 merchantable-sized trees (85 hundred cubic feet). The project area lies
between the Tule River/Hot Springs District Boundary and Camp Nelson. Hazard trees would be
removed adjacent to State Highway 190. The proposed treatment would be initiated this year.
BACKGROUND
The Proposed Action is the removal of designated standing hazard trees from the project area utilizing
the most expeditious mechanical method available for tree removal. These trees pose a serious safety
threat to the public.
CATEGORY OF THE PROPOSED ACTION
The proposed hazard tree removal action falls under Forest Service Handbook (FSH) 1909.15, Section
31.1b,4 “Repair and Maintenance of Roads, Trails and Landline Boundaries.
Based On field review (4/16/03), specialist’s input and experience, the effects of implementing this
action will be of limited context and intensity and will result in little or no environmental effects to either
the physical or the biological components of the environment.
FINDING OF NO EXTRAORDINARY CIRCUMSTANCES
Extraordinary circumstances include, but are not limited to, the presence of steep slopes or highly
erosive soils, threatened and endangered species or their critical habitat, flood plains, wetlands, or
municipal watersheds, inventoried roadless areas, Congressionally designated areas (such as
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wilderness, wilderness study areas, or National Recreation Areas), Research Natural Areas, or Native
American religious or cultural sites, archaeological sites, or historic properties or areas.
This action does not involve extraordinary circumstances.
I have concluded that the project would have no effect on any endangered or threatened species known
or suspected to occur in the project influence zone. While implementation could possibly adversely
impact individuals of pertinent sensitive species, the action is not likely to result in the loss of viability
in the project influence area nor cause a trend toward Federal listing or loss of species viability range
wide.
The decision meets all requirements of the National Historic Preservation Act of 1996, as amended.
Heritage Resource Managers are now able to apply to the District’s site specific analysis regarding
removal of hazard trees along roads under the terms of the “Programmatic Agreement among the
U.S.D.A. Forest Service, Pacific Southwest Region, California State Historic Preservation Officer, and
the Advisory Council on Historic Preservation, Regarding Identification, Evaluation and Treatment of
Historic Properties Managed by National Forests of the Sierra Nevada, California of 1996” (PA).
SCOPING AND PUBLIC INVOLVEMENT
Details pertaining to site-specific projects identifying and removing hazard trees adjacent to Forest
system roads, as they arise, will be available on the internet at http://www.r5.fs.fed.us/sequoia
(Schedule of Proposed Actions, March 2003).
I conclude from scoping that there is demonstrated public interest in performing this work. This
decision is being distributed to interested and potentially affected parties and will also be posted on the
Forest’s Internet site.
FOREST PLAN DIRECTION / FINDINGS REQUIRED BY OTHER LAWS
This Proposed project is consistent with laws, regulations, and policy, as well as Standards and
Guidelines in the Sequoia National Forest Land and Resource Management Plan, as amended by the
Sierra Nevada Forest Plan Amendment, January 2004, and the Giant Sequoia National Monument
Management Plan, December 2003.
Hazard trees and their management are issues addressed in the Sequoia NF Hazard Tree Abatement
Procedures, dated.
IMPLEMENTATION
This decision can be implemented immediately and is not subject to appeal pursuant to 36 CFR 215.8 (a)
(4).
CONTACT PERSON
Further information about the decision can be obtained from:
Steve Pintek, Ecosystem Manager
Tule River Ranger District, 32588 Highway 190, Springville, CA 93265
Phone: (559) 539-2607
APPROVED BY

_________________________________
Del Pengilly
District Ranger

______________
Date
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APPENDIX D
Sequoia National Forest Hazard Tree Identification Guidelines
These guidelines provide for the annual abatement of trees that pose safety hazards on the Sequoia
National Forest (SQF). A hazardous tree is defined as any dead or live tree likely to fail in the near
future, entirely or in part, due to structural decomposition or other factors causing instability of the
tree, and is of sufficient size to strike targets. For purposes of human health and safety, the SQF will
consider any dead or dying tree a potential hazard. A dying tree is considered to be any tree that can
reasonably be expected to die within three years. The number of hazard trees on the SQF is expected
to vary from year to year. The abatement of hazard trees is necessary to reduce the potential of injury
to forest users and damage to property.
The following characteristics will be used to identify hazard trees.* These guidelines apply to all trees,
both hardwoods and softwoods.
1) Any dead tree (snag), including softwoods and hardwoods, or dead tree part, or dead part of a
live tree large enough to cause property damage or personal injury.
2) Any dying tree with 50% or greater “active” (or current), crown fade or dieback from the top
down.
3) Trees with less than 50% “active” crown fade or dieback from the top down and:
a) Ponderosa/Jeffrey/Sugar/Lodgepole Pine – successful western pine beetle/jeffrey pine
beetle/mountain pine beetle attacks on the mid to lower bole (reddish pitch tubes) evident
over at least 1/3 of the tree circumference above dbh (specifically excludes red turpentine
beetle attacks at base of tree or lower bole).
b) True fir – whitish, fibrous, boring dust or frass found in bark crevices and/or webbing along
the bole, at DBH or higher and around at least 1/3 of the bole circumference.
4) Any tree with at least 50% of the root system undermined, exposed or damaged.
5) Any tree with enough decay to significantly reduce structural soundness. Trees normally can
lose up to 70% of their diameter, inside bark, to decay before they are considered high risk for
failure. Defects that indicate decay may be present include: conks; wounds with missing bark;
cracks; broken branches or tops; swollen or punk knots; cankers or swellings with loose or
missing bark; and basal cavities. Trees with these defects require closer inspection for decay.
6) Large, heavy codominant stems (forked bole) with evidence of splitting or decay at the crotch.

7) Declining trees within or on the edge of root disease centers.
8) Leaning trees. Lean may be an indicator of high potential for failure if it has developed recently
or if the tree has other structural defects in addition to the lean. Trees that lean more than 5
degrees from vertical should be carefully inspected.

*

For situations involving fire damaged trees, currently accepted fire injury mortality/ survival guidelines
will be used as appropriate to identify trees expected to die from fire injuries.
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TREE HAZARD GUIDE - R-5 FOREST HEALTH PROTECTION
John Pronos, Plant Pathologist
(Revised 09/29/2003)

This guide presents information on tree hazard management in developed recreation sites.
Its purpose is to provide assistance in the development of tree hazard management
programs by National Forests and Ranger Districts in California. Additional assistance on
tree hazard management can be obtained from Forest Health Protection personnel in the
Regional or Service Area offices.
The objectives of this guide are to:
1)

Describe how to establish and operate a tree hazard management program in
National Forest System recreation sites.

2)

Describe a suggested tree hazard rating system.

3)

Describe the various actions available to reduce the potential for an accident
from tree failure.

Tree Hazard Management Programs
A management program includes: 1) designating responsible individuals, 2) identifying
sites to be examined, 3) performing the inspection, 4) documenting the inspection, 5)
performing the necessary actions to reduce the hazards, 6) maintaining the records of
inspection and actions taken, and 7) recording tree failures, associated defects, and
losses. The program should be planned and accomplished compatible with available
resources (personnel and funding).

DEFINITIONS:
In rating trees for hazard, one attempts to determine the expected loss from failure of a tree
prior to the next inspection. Loss is defined as property damage or personal injury and
may be expressed in dollars. Failure is the mechanical breakage of a tree or tree part.
Failures usually, but not always, are a result of the interaction of defects and weather
conditions. Failures result in accidents only if they strike a target. Targets can be
stationary, such as buildings, or mobile, such as vehicles and people . In this discussion we
will not consider other trees as targets, but will only address people, property, and
structures. Failures usually are associated with defects in a tree. Defects are faults or
flaws in a tree that reduce its structural strength. Trees may have single or multiple defects
that may or may not be detectable. A hazard rating system is principally concerned with
detectable defects where actions can be taken to reduce the hazard.
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RESPONSIBILITIES:
Prior to initiating a tree hazard program, responsibilities and assignments need to be made.
At present, each District Ranger is responsible for preparing operations and maintenance
plans for their public use areas and operating and maintaining recreation sites and facilities
in accordance with these plans (FSM 2330.43). One person should be responsible for the
tree hazard management program at each Ranger District. This will insure that a program
functions properly, including periodic surveys, completion of required actions, and
maintenance of records, and that there is continuity from year to year. The individual
should have the authority to supervise crews and the background and training to run a tree
hazard program. This includes knowledge of the public use areas, the ability to identify
and rate defects as to their potential to cause failure, and the ability to prescribe the proper
actions to reduce the tree hazard. Knowledge of past failures in an area is an added
benefit because of the information it provides on the types of defects and tree species
involved in such failures. The inspection crews, if any are formed in addition to the
responsible individual, also need to have adequate training in recognizing and rating tree
defects. They should have familiarity with the recreation sites to determine occupancy and
the likelihood of a target being present. Similarly, knowledge of the local weather
conditions would be useful since many failures occur during storms and unusual weather
conditions.

INSPECTIONS:
Annual safety inspections are required of every public National Forest recreation site (FMS
2332.1). This includes tree hazard inspections. Inspections should normally be done prior
to the primary use season with sufficient time allowed for corrective actions to be taken.
Inspections may also be needed following severe storms during the use season.
A systematic inspection is preferable. A map of an area will simplify the planning of a
survey route and will aid in the recording of tree locations during the survey. All trees that
have a target within striking distance should be visually examined. Trees with defects
should be identified and rated for hazard potential using an accepted rating system.
Examples of such systems, other than the one presented in this guide, include those
developed by the state of Washington, the province of British Columbia and Region 6.
These systems are described in the publications listed at the end of this guide. Following
rating, action is prescribed to correct or monitor the situation.

RECORDS:
Good records are a must for a tree hazard inspection program to meet its objectives and
be effective. Every public use site that is inspected must have documentation, even if no
tree hazards are identified. Every tree that is defective and inspected must have
documentation of the inspection.
Numerous forms have been devised to aid in record keeping. The information to be
collected on the forms is similar, the differences reflecting the various hazard rating
systems with which the forms are to be used. The following information is collected on all
of the forms and reflects the basic knowledge required.
-4-

* Tree Number - identification and tracking purposes
* Species - differences in failure potential, ability to relocate tree
* DBH - reflects tree size and potential for damage
* Tree height - helps identify targets within striking distance
* Tree Location - identifies location for action, monitoring, tracking
* Target - describes type of target, and value
* Defect - describes defect(s) present
* Hazard Rating - Summary value from rating system
* Action Recommended - inspector's determination of what needs to be done
* Action Completed - verifies and documents completion of action
Figure 1 on page 10 illustrates the form that is suggested for use.
When the forms are completed, they should be filed by site in one location and retained.
Retaining the forms can provide useful information on corrective actions taken and types
of defects and associated failures. They also can provide useful information to new
employees about the long-term condition of particular trees. They may also be utilized to
develop or change local policies on tree hazard management.

RECORDING TREE FAILURES:
Regardless of the intensity of a tree hazard management program, failure of trees is a
natural occurrence. When a tree does fail, the failure should be recorded. The
documentation should include tree species and size; time and location of the incident,
defects associated with the failure; the amount of damage and loss, if any; and
environmental conditions at the time of the failure. A suggested record keeping form is
illustrated in figure 2.
Maintaining these records can provide information in future years as to what types of trees
and conditions are most likely to cause failure in specific areas. They can also serve as a
monitoring system for the tree hazard management program to determine if adjustments in
the program may be necessary.

Tree Hazard Rating System
The following rating system is recommended for use by Forest Service personnel in
Region 5. It is based on systems used by the National Park Service and the Provincial
Park System in British Columbia. It takes into account the four factors involved in tree
hazard rating:
* The potential for failure of the tree or tree part,
* The potential for damage from failure,
* The probability of target impact, and
* The value of the target.
Two values are determined for each tree being rated. Both values range from 1 to 3 and
are determined independently, then summed, to arrive at the hazard rating. An addition- al
point is added to the rating if multiple, interacting defects, such as lean, are found.
-5-
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The first value, the failure potential, requires the inspector to estimate the likelihood that, prior
to the next inspection, the defective tree or tree part will fail during the season when the
target is present. Determining the failure potential requires an evaluation of the defects and
the tree species involved.
The following values are applied.
1 point = low potential for failure, defects minor
2 points = moderate potential for failure
3 points = high potential for failure, defects serious
+1 point if multiple, interacting defects are present, e.g. leaning tree
When multiple defects are present, they should be evaluated to determine if they may
interact and increase the potential for failure. If interaction is probable, then an additional
point is added to the failure potential value.
The second value, failure impact, is an evaluation of the likelihood of impact, the amount of
damage if failure occurs, and the value of the target. The following values are applied:
1 point =
2 points =

3 points =

minor damage expected, probability of impact low, defective
tree or tree parts small, target of low value
moderate damage expected, probability of impact moderate,
defective tree or tree parts of sufficient size to cause
moderate damage, target of moderate value
extensive damage expected, probability of impact high,
defective tree or tree parts of a size to cause extensive
damage, target of high value

The hazard rating is determined by adding the failure potential and the failure impact
values. This can then be used to determine what action may be necessary to reduce the
hazard.

HAZARD RATING = FAILURE POTENTIAL + FAILURE IMPACT
The following actions should be taken based on the hazard rating.
Hazard Rating

Hazard Potential

Suggested Action

2-3

Low

Monitor
Tag Tree?

4-5

Moderate

Tag and monitor or
remove defective tree,
tree part, or target

6-7

High

Promptly remove defective tree, tree part, or
target
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Corrective Actions
Planned corrective actions should be performed prior to the primary use season. If needed
actions cannot be taken prior to primary use, the responsible official should evaluate the
hazard to the public and determine whether the site should be closed (FSM 2331.5).
Warnings explaining the hazardous condition should be posted around the closed site.
Five types of action are generally available to reduce tree hazard potential:
* Target removal
* Tree removal
* Topping
* Pruning
* Specialized actions

TARGET REMOVAL:
In certain situations removal of the target from the area of hazard is the easiest and least
costly alternative. Moving picnic tables, fire grates, and portable toilets can easily be
done. Redirecting the use pattern with barriers and access relocation may also be done.
The number and distribution of tree hazards in some public use areas, however, may
require permanent closure and relocation of the facilities.

TREE REMOVAL:
All dead trees and snags that could impact a target should be removed. Careful
consideration of removing live trees should be made because of possible impacts on
visual and recreational qualities and changes in wind patterns in the stand when trees are
removed. Care must be taken to minimize damage and wounding to the residual
vegetation. Wounds on residual trees may become defects that could be involved in
failures in future years.

TOPPING:
Live trees with dead or broken tops can be treated to reduce the hazard without removing
the tree. The hazard potential of dead tops varies with tree species. Old spike tops of
pines and Douglas-firs tend to be sound, although they should be examined using
binoculars to see if other defects such as cracks or bird nesting cavities indicating decay,
are present. Dead tops of true firs will decay more quickly and may require removal.
Trees with older dead tops or broken-out tops often develop new volunteer tops. These
volunteer tops are usually firmly attached to the main trunk and do not fail while alive. If
failures do occur, it is normally a result of a heavy snow and ice load and high winds.
Therefore, consider removal of these tops in areas utilized during the winter. Failure
potential increases if these tops die. In some situations large hardwoods may require
some crown reduction. It is not recommended that hardwoods be topped because of the
likelihood of decay entering these types of pruning wounds and the need for future
-7-

topping to control the growth of new shoots. Instead, it is recommended that the crowns
of large hardwoods be reduced through a planned branch thinning operation

PRUNING:
Dead limbs are often considered to constitute a hazard. Reports indicate that they are
occasionally involved in accidents and losses. Two factors influence the hazard potential
of dead limbs: Their size and the amount of use directly below the limb. When examining
dead limbs for hazard reduction, consider the potential target. Is the limb overhanging a
permanent structure? A picnic table? An area with occasional use around a campsite?
Limb removal is expensive and the need for protection based on usage should be verified.

SPECIALIZED ACTIONS:
High value trees with defects may merit special actions to reduce the hazard potential and
retain the tree. Such actions include cabling and bracing. Filling decay cavities with
concrete and applying wound dressings are not considered beneficial. Careful evaluation
should be given to these activities prior to their implementation because of their high cost.
Actions of this type usually require outside expertise and professional arborists may need
to be hired to evaluate the potential benefits of treatment and to do the work.

Additional Reading

Harvey, R. D.,Jr. and P. F. Hessburg. 1992. Long-range planning for developed sites in the
Pacific Northwest: The context of hazard tree management. USDA Forest Service,
Forest Pest Management, Publication No. FPM-TP039-92, Portland, OR. 120p.
Mills, L. J., and K. Russell. 1980. Detection and correction of hazard trees in Washington's
recreation areas. State of Washington, Department of Natural Resources, Rep. No.
42. 35p.
Paine, Lee A. 1971. Accident hazard evaluation and control decisions on forested
recreation sites. USDA Forest Service Research Pap. PSW-68. 10p. Pacific
Southwest Forest and Range Experiment Station, Berkeley, CA.
Paine, Lee A. 1978. Administrative goals and safety standards for hazard control on
forested recreation sites. USDA Forest Service Research Pap. PSW-88. 13p. Pacific
Southwest Forest and Range Experiment Station, Berkeley, CA.
Wagener, Willis W. 1963. Judging hazard from native trees in California recreational
areas: a guide for professional foresters. USDA Forest Service Research Pap.
PSW-P1. 29p. Pacific Southwest Forest and Range Experiment Station, Berkeley,
CA.
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Wallis, G. W., D. J. Morrison, and D. W. Ross. 1980. Tree hazards in recreation sites in
British Columbia: management guidelines. British Columbia Ministry of Lands, Parks
and Housing, and the Canadian Forestry Service. Joint Rep. No. 13. 52p.

-9-

Office Procedures

1.

Obtain a listing of the recreation areas to be examined.

2.

Prioritize the recreation areas for examination.

3.

Obtain maps of the recreation areas.

4.

Select an appropriate inspection route using the maps for each recreation area.

5.

Gather necessary field gear.

6.

Train field crews in procedures, defects, and hazard rating.

7.

Assign recreation areas to field crews and initiate field procedures.

8.

If field crews are used, monitor their procedures, hazard ratings, and suggested
corrective actions to assure accuracy.

9.

Make any corrections and retrain as needed.

Equipment Needed
Aluminum nails
Binoculars
Camera
Clinometer or Relaskop
Compass
Data forms (blank and from previous inspection)
Diameter tape
Field identification guides
Hand lens (10X)
Hatchet or axe
Increment borer and/or cordless drill
Site maps
Pulaski or shovel
Tree tags
100 foot tape
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Field Procedures

1.

Verify the suitability of the inspection route selected in the office.

2.

Estimate the height of the average tree in the public use site to determine
the distance from targets that must be examined.

3.

Proceed to the first tree within striking distance of a target and inspect it
systematically from the roots to the top of the crown.

4.

If no defects are identified, proceed to the next tree. Inspect only trees
with a target and rate only those with defects.

5.

If defects are identified on a tree that can damage a target if it fails:
a)

Tag the tree and locate it on a map;

b)

Record the tree number, species, DBH, and location on the inspection
form (Figure 1);

c)

Describe the defects on the inspection form;

d)

Determine the failure potential (high - 3, moderate - 2, low - 1) and
record, add a point for interacting defects;

e)

Describe the target on the inspection form.

f)

Determine the failure impact (high - 3, moderate - 2,
low - 1) and record;

g)

Add the two values, failure impact and failure potential, and record
the hazard rating;

h)

Determine the actions necessary to abate the hazard and record.

6.

Continue the systematic inspection of all target areas in the public use
area until all trees have been examined.

7.

Check all inspection forms to ensure that they are complete.

8.

Submit the necessary information on needed abatements to the
appropriate authority for action.

9.

Record when corrective actions are completed on the inspection form.

11

Figure 1
R-5 HAZARD TREE INSPECTION FORM

Forest_______________ District_________________ Facility____________________________Inspector(s)_______________

TRE
E
NO.

SP.

DBH
(IN.)

HT
(FT.)

LOCATION

FAILURE HAZARD
FAILURE
IMPACT RATING
POTENTIAL
TARGET
DEFECT
RATING SCORE
RATING
(B)
(A+B)
(A)

(Rev. 04/1997)
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APPENDIX E
Example of Applicable Sites/Facilities and Roads List
Tule River Ranger District

APPENDIX E
Example – Each unit may wish to identify applicable sites/facilities.
To assist ID Teams, the Tule River Ranger District has created this list as of
11/21/03 to clarify roads, administrative sites, permitted facilities, and developed
recreation sites.
Maintenance Level 3, 4, and 5 road list: (includes portions of Infra database
Maintenance Level 2 roads where traffic volumes are equivalent and road surfaces
and comfort level are similar to Maintenance Level 3, 4, and 5 portions.

Forest Service Administrative Site Examples:
Johnsondale Station
Jordan Peak Lookout
Dead Horse Snow Survey Course
Peppermint Helibase
Permitted Facilities Examples
Camp Whitsett
Golden Trout Pack Station
Parker Pass Apiary Site
Lower Durwood Resort
Recreation Site Examples:
Wishon Campground
Panorama
Frog Meadow Cabin
Snow Parks

APPENDIX F
Example of Decision Memo

Example of Decision Memo
UNITED STATES DEPARTMENT OF AGRICULTURE
Forest Service
Pacific-Southwest Region
DECISION MEMO
Power Distribution Line Clearance
(G040351)
Tule River Ranger District
Sequoia National Forest
Tulare County, California

PROPOSED ACTION
The Pacific Gas and Electric Company (PG&E) is proposing to remove trees that pose a
safety hazard to PG&E’s electrical distribution lines in the Coffee Camp area on the Tule
River Ranger District (T.20S., R30E., S. 27, 28, 29, and S.32. A survey conducted by
PG&E (November and December 2002) indicated that the removal of these trees is
necessary to ensure the safety and reliability of PG&E’s electrical facilities.
The Sequoia National Forest Hazard Tree Identification Guidelines will be used to
identify the specific trees that pose safety hazards. A hazardous tree is defined as any
dead or live tree likely to fail in the near future, entirely or in part, due to structural
decomposition or other factors causing instability of the tree, and is of sufficient size to
strike targets. For purposes of human health and safety, the forest will consider any dead
or dying tree a potential hazard. A dying tree is considered to be any tree that can
reasonably be expected to die within three years.
The project area is approximately 5 miles in length and averages 50 feet wide, though
trees further than 50 feet from the lines that pose a hazard to the distribution lines will be
removed. Approximately 30-50 trees representing approximately 15-25 MBF are
scheduled for harvest and removal. Conventional ground based logging equipment will
be utilized. Access will be Highway 190.
Additional hazard tree removal is anticipated within the right-of-way corridor resulting
from: felling damage; other complications with the existing power lines as needed: and
as additional hazard trees are identified and approved for removal.

Management Requirements and Mitigation Measures
1) Air Quality
Attain Lowest Achievable Emission Rates (LAER's).

a. Burning permits will be acquired from the Tulare County Air Pollution
Control District (APCD). The APCD will determine days when burning is
allowed. The California Air Resources Board (CARB) provides daily
information on "burn/no burn" conditions.
b. Measurements of wind speed and direction and weather forecast information
will be utilized before and during all burning operations to minimize effects
on Class I airsheds and populated areas. If the data indicates that emissions
may be directed toward or concentrated in these areas, attempt to minimize
effects. Weather patterns promoting lifting and dispersion of smoke are
optimal and ignition should be done during these times.
2) Fuels and Fire
a. Lop and scatter all purchaser generated slash.
b. Slash shall be scattered in a clear area away from vegetation, power lines, and
power poles.
c. Burning shall only take place after 2 inches of rain has fallen within the
previous 30 days.
d. Slash piling and burning is not allowed within Heritage Resource sites.
3) Heritage Resources
Project implementation under this Decision Memo will comply with the
stipulations of the Sierran Programmatic Agreement (SPA) among the U.S.D.A.,
Forest Service, Pacific Southwest Region, California State Historic Preservation
Officer, and the Advisory Council on Historic Preservation Regarding the
Identification, Evaluation, and Treatment of Historic Properties Managed by the
National Forests of the Sierra Nevada, California, dated October 1996. Heritage
sites of interest are located within the Area of Potential Effect (APE) and are to be
protected using the following methods:
a. The Standard Protection Measures (SPMs) of the SPA will be implemented
for the National Register eligible and potentially eligible archaeological sites
of the APE. On-the-ground coordination between the sale administrator and
heritage resource specialists may be necessary to implement the hazard tree
SPMs in and around certain sites (e.g. directional falling, full suspension of
logs, and removal). Slash piling and burning is not allowed within sites.
b. In the event that any new cultural resources are discovered during
implementation of this project, all work must cease and the District Heritage
Specialist must be notified in accordance with provisions of Stipulation VII of
the SPA. Any work outside the scope of the existing project proposal must
comply with the regulations of Section 106 of the National Historic
Preservation Act of 1966, as amended.

4) Noxious weeds

Purchaser shall ensure that all equipment moved on to National Forest Land is
free of soil, seeds, vegetative matter or other debris that could contain or hold
seeds. Purchaser shall employ whatever cleaning methods necessary to ensure
compliance with the terms of this requirement, and shall notify Forest Service
prior to moving each piece of equipment onto National Forest Land. This will
prevent the introduction of the seeds of noxious weeds onto National Forest Land.
If noxious weeds are present within the sale area, cleaning may also be required
before moving between units within the sale area. Under this requirement,
"equipment" includes all logging machinery except for log trucks, chip vans,
pickup trucks, cars or other vehicles used for daily transport of personnel.
5) Range
All structural range improvements (fences, gates, water troughs, etc.) will be
repaired or replaced if damaged during line clearance activities.
6) Sensitive Plants
Sensitive Plant protection: In order to minimize or alleviate possible adverse
effects to Sensitive Plants, the following management requirements will be
implemented with the activities of this project.
a. Field surveys have been conducted within the project area where ground
disturbance might occur.
b. Any newly added portions (ie. for addon hazard trees within the Sale Area) of
the power line will be surveyed prior to implementing project activities at
those sites.
c. All occurrences of Sensitive Plants, including all found at a later time, are
flagged and no ground-disturbing activities will be implemented within the
flagged areas.
7) Water and Soil Quality
Best Management Practices (BMP's) have proven to be effective in limiting offsite transport of sediment to stream channels and surface waters. The following
BMP's will be implemented:
a. BMP 1.16 Log Landing Erosion Prevention and Control
Any temporary landings needed to load timber will be identified and agreed
upon by the Forest Service Sale Administrator (S.A.). Temporary landings
will be located away from drainage ditches, streams, wet meadows, and other
sensitive sites. Erosion protection will be implemented on landings where
determined necessary by the S.A. or hydrologist.
b. BMP 1.18 Meadow Protection During Timber Harvesting and BMP 1.19
Streamcourse Protection

Due resource concerns, the two trees located on the east bank of Big Creek
will not be treated through a timber sale. These trees will be felled and left in
place.
c. BMP 2.2 Erosion Control Plan
Activities with the potential to compact soils will be restricted to areas where
soil is dry to 12 inches in depth. Sediment control methods will be provided
where identified to be necessary by the S.A. Waterbars and other erosion
control measures will be implemented where needed as determined by the
S.A., or as identified by the soils or water resource specialist. Water control
measures on powerline roads will be re-established to a functional
configuration. Slash and small wood pieces may be scattered in areas of soil
disturbance to reduce erosion and maintain productivity.
d. BMP 2.13 Control of Construction in Streamside Management Zones
Along perennial and intermittent streams: directionally fell trees away from
the stream; clear limbs and debris that may impede the flow of water from
designed and natural drainages; and do not remove imbedded materials from
natural drainages.
e. BMP 2.12 Servicing and Refueling of Equipment
Servicing and refueling of equipment will be completed in designated areas.
f.

BMP 5.2 Slope Limitations for Tractor Operation
Limit conventional ground based equipment to 35% slopes (with short pitches
less than 100’ up to 45%)

8) Wildlife
a. Purchaser operations shall be prohibited within ¼ mile of designated spotted
owl, goshawk, and great gray owl protected activity centers (PACs) to prevent
disturbance to these species during the breeding season. If nesting status is
determined, the limiting operating period (LOP) will be reduced to ¼ mile
around the nest stand, or as determined by the District Biologist. If any new
occurrences of these species are detected during implementation of the
project, the District Biologist will be notified for further evaluation before
continuing operations.
b. The LOPs (where no operations are allowed) are as follows:
1. Great Gray Owl: March 1 – August 15
2. Spotted Owl: March 1 – August 31
3. Northern Goshawk: February 15 – September 15
c. In areas with less than 10-20 tons of downed woody material, retain felled
non-sawlog trees over 12” dbh as downed wood

DECISION
The environmental impact of the proposed action is minimal, and consists of minor
amounts of timber and vegetation removal, smoke production, and soil compaction. A
Biological Evaluation and Assessment has been prepared for this proposal, and a
determination of effects was made. No adverse effects have been identified for sensitive,
threatened or endangered animal species or their habitat as a result of this project.
Impacts on sensitive plants that may occur from this project would not result in a trend
toward Federal listing or loss of viability for the species, if the management requirements
are followed to protect suitable habitat. Heritage resources that are known to exist within
the project area are identified and would be avoided during project implementation. All
practicable means to avoid or minimize environmental harm have been adopted.
Based on the above information, it is my determination that this activity will be of limited
size, duration and degree of disturbance. I find the proposed action qualifies under
provisions of the Forest Service Environmental Policy and Procedures Handbook (FSH)
1909.15, Chapter 30, section 31.1b, category 4: "Repair and maintenance of roads, trails,
and landline boundaries" and section 31.2, category 2: "Additional construction or
reconstruction of existing telephone or utility lines in a designated corridor."
Past experience and environmental analysis, including scoping with the public, California
Department of Fish and Game, and an interdisciplinary team, reveal that no extraordinary
circumstances (FSH 1909.15, 30.3) exist that might cause the action to have significant
effects upon the human environment. This proposed action is therefore excluded from
further documentation in either an environmental assessment or environmental impact
statement.

SCOPING.
Scoping was accomplished internally with a Project Input Form (PIF), talking to affected
publics (PG&E, adjacent private property owners). No public interest was received.

FINDINGS REQUIRED BY OTHER LAWS.
I have determined that this action is consistent with the following legal requirements:
1. This decision is consistent with the direction set forth in the Pacific Gas and
Electric Rights-of-Way Operation and Maintenance Plan for the Distribution of
Electricity within the Sequoia National Forest.
2. This action tiers to and is consistent with laws, regulations, and policy, as well as
Standards and Guidelines in the Sequoia National Forest Land and Resource
Management Plan (SNFP) as amended.
3. All vegetative manipulation complies with the seven requirements of 36 CFR
219.27(b).

IMPLEMENTATION DATE.
Implementation of this proposal may take place immediately upon my issuance of this
decision.

ADMINISTRATIVE REVIEW OR APPEAL OPPORTUNITIES.
My decision is not subject to administrative appeal pursuant to 36 CFR 215.8 (a) "The
following decisions are not subject to appeal under this part: (4) Decisions for actions that
have been categorically excluded from documentation in an environmental assessment or
environmental impact statement in FSH 1909.15, Section 31.1 and 31.2, except as noted
in 215.7(b)".

CONTACT PERSON.
For further information contact: Steve Pintek, Eccosystem Manager, Tule River Ranger
District, 32588 Highway 190, Springville, CA 93265, (559) 539-2607.
RESPONSIBLE OFFICIAL AND DATE.

_________________
Del Pengilly
District Ranger

DATE

EXHIBIT I - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

United States Forest
Department of Service
Agriculture

Hume Lake RD
Sequoia NF
Giant Sequoia National Monument

35860 E. Kings Canyon Road
Dunlap, CA 93621
(559) 338-2251

File Code: 1950/2400
Date: June 29, 2011

To Whom It May Concern:
Analysis is beginning for the removal of trees that pose a safety hazard along several National Forest
System roads, and in the vicinity of several organization camps on the Hume Lake Ranger District.
Each year some trees become damaged or killed by insects, disease or winter storms. Damaged trees
can pose a hazard to visitors, private landowners, permittees, and Forest Service and Park Service
personnel using roads and recreation sites in the area.
The purpose of this Hume District Roadside Hazard Tree Salvage project is to maintain safe public
access routes to and through this portion of the Giant Sequoia National Monument. This project is
designed in accordance with the April 2000 Presidential Proclamation establishing Giant Sequoia
National Monument: “Removal of trees…from within the monument area may take place only if clearly
needed for ecological restoration and maintenance or public safety.”
The proposed action is to cut down and remove the dead or damaged trees that are susceptible to falling
into the roadway, and therefore deemed hazardous to people. This project would treat only those
portions of the roadways where there is a risk to forest visitors from falling limbs and/or trees. The
proposed action is also to cut down and remove the dead or damaged trees that are susceptible to falling
within the designated permitted site for Camp San Joaquin, Far Horizons, or Pythian organizational
camp, and therefore deemed hazardous to people.
This project would follow the Regional Forester direction given in an August 17, 1992, 3400/2430 letter
on marking guides within California spotted owl habitat. It also follows the marking guidelines
described in Appendix D of the “Hazard Tree Procedures for Forest Plan Compliance, Sequoia National
Forest and Giant Sequoia National Monument,” developed in August 2004. Tree removal distances
from roads will vary depending on tree condition and topography. There is no diameter limit on the size
of trees to be removed, only that they meet the criteria as a risk to forest visitors as described above. An
estimated 1 MMBF total along the roadways would be felled over the next two years (See attached
map).
A few of the roads to be treated in this project pass through giant sequoia groves. The work along
Forest Roads (FR) 13S02, 13S09 and 14S45 is upslope or within 1,000 feet of Bearskin Grove and the
work along FR13S77 is upslope or within 1,000 feet of Cherry Gap Grove. In addition, the roadside
salvaging of dead and damaged trees, excluding giant sequoias, on FR14S45 is planned within the
administrative boundary of Bearskin Grove. No giant sequoias would be cut or harmed during the
roadside hazard tree salvaging project.
The roadways in need of hazard reduction are shown in the following table.

Caring for the Land and Serving People

Printed on Recycled Paper

Roadway to be treated
FR13S02
FR 13S09
FR 13S45
FR 13S45A
FR 13S77
FR 13S77A
FR 14S01
FR 14S01A
FR 14S11D
FR 14S13
FR 14S13A
FR 14S29
FR 14S30
FR 14S33
FR 14S36
FR 14S36A
FR 14S36B
FR 14S55
FR 14S55A
FR 14S56
FR 14S57
FR14S90
FR 15S03

Remarks (i.e. Sequoia Grove)
Small portion in Bearskin Grove, recommended OHV route, Limited Operating Period
(LOP) required for owl Protected Activity Center (PAC).
Small portion in Bearskin Grove, main bus access route to Hume Lake several
campgrounds and Bearskin Diabetic Youth Camp, LOP required for owl PAC.
Small portion in Bearskin Grove, and buried power line.
Small portion in Cherry Gap Grove, recommended OHV route, LOP required for owl and
goshawk PACs.
Recommended OHV route
Access to borrow pit, dispersed camp area and 3 OHV routes, and buried PG&E lines
Access to dispersed camp area and 3 OHV routes
OHV route
OHV route and dispersed camping, and buried power and telephone lines.
OHV route and dispersed camping
Access to organization camps, Chimney Rock and dispersed camping, and buried telephone
line.
OHV route and apiary site access, and buried telephone line.
OHV route and access to Chimney Rock and the Channel 26 tower.
Apiary site access, and buried telephone and power lines.
Buried telephone and power lines.
OHV route, buried telephone line, and winter ski route.
Winter ski route.
OHV route, access to organization camp, Chimney Rock and apiary sites, and buried
telephone line.
OHV route, access to organization camp, and buried power line.
Buried power line.

As shown in the table above, the limited operating periods along the portions of Forest Roads 13S02,
13S09 and 13S77 that pass through Protected Activity Centers would be from March 1-August 31 for
California spotted owls and February 15-September 15 for northern goshawk.
During and after tree removal, the resulting limbs and tops would be piled and burned along the
roadsides. Several of the roads would require certain specifications:
 Place the piles outside of the known heritage resources along all of the roads to prevent damage
to these features.
 Place the piles of tops and limbs outside of the buried power and/or telephone lines along eleven
roads (See table remarks column) to prevent damage to the power lines.
 Along Tenmile Road (FR 13S09) the assigned Visual Quality Objective (VQO) is Partial
Retention under the 1988 Sequoia National Forest Land and Resource Management Plan
(LRMP). The tree removal along Tenmile Road would meet visual quality objectives by
requiring stumps to be flush-cut and activity-created fuels piled and burned. In addition, the
piles would be burned after Labor Day or prior to Memorial Day to reduce potential smoke
effects to monument and park visitors. Any remaining debris from the piles would be scattered
to reduce the visual impacts.

2

This project would complement the hazard tree removal that Sequoia and Kings Canyon National Parks
conduct along portions of General’s Highway, State Highway 180 and along other roads within the
National Parks adjacent to this portion of the Giant Sequoia National Monument.
Please send your written comments to Marianne Emmendorfer, District Planner, at Hume Lake Ranger
Station, 35860 Kings Canyon Road, Dunlap, CA 93621, by July 29, 2011.
Sincerely,

JOHN D. EXLINE
District Ranger
Enclosure
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Sequoia ForestKeeper
P.O. Box 2134
Kernville, CA 93238
760.376.4434
www.sequoiaforestkeeper.org
10 November 2011
John Exline, District Ranger
Marianne Emmendorfer mmemmendorfer@fs.fed.us
Hume Lake Ranger District
35860 E. Kings Canyon Road
Dunlap, CA 93621
RE: Supplemental Comments re: Hume Roadside Hazard Tree Salvage Project
Dear Mr. Exline:
Thank you for the informative field trip on October 25, 2011 where René Voss and I
were joined by other Forest Service staff: Marianne Emmendorfer, Larry Burd, Penelope
Shibley, and Martin MacKenzie. Please add this letter/declaration to the administrative
record for the Hume Roadside Hazard Tree Salvage Project.
During the field trip we rode together in a Forest Service vehicle from Quail Flat, down
Forest Service Road 13S09 to 13S98 and into the Bearskin Grove, then back to Quail Flat
looking at marked trees and giant sequoia trees while discussing the project and the
options for treatment. The following is a summary of what I and René Voss heard you
and other Forest Service persons say during our field trip.
We discussed the hazard tree guidelines and the threat to roads as a justification for tree
felling when the R5 guidelines do not specify the road as a target.
You said that you will first decide the felling of the hazard trees on the list you provided
us and later and separately whether the trees slated for felling will be left in the forest or
would be removed after being felled.
You also asserted that hazard danger trees will increase with time if they are left standing.
You or another Forest Service person on the field trip said that Region 5 does not yet
have approved road hazard tree guidelines, so you plan to use the Sequoia guidelines,
which are titled Hazard Tree Procedures for Forest Plan Compliance, dated August 5,
2004.
You or another Forest Service person on the field trip said that Region 5 requires
gathering data on tree failures and that Jim Whitfield keeps the data or the history
regarding these tree failures.
You also told us that you don’t yet know whether the project will be categorically
excluded from NEPA or whether an environmental assessment will be prepared, and you

said that this decision will be based on the comments on the project from the public and
the new Forest Supervisor.
You also stated that you will be preparing surveys of downed logs and standing dead
trees (snags) in the Hume Roadside Hazard Tree Salvage Project area.
You also said that it is possible and even feasible to eliminate the falling hazard from
those identified hazard trees by felling them and leaving them where felled. And you
said that it is possible and feasible to just fell and leave and then burn the slash, limbs,
and tops to reduce any fire-hazard. Moreover, you said that many of the trees proposed
for felling would probably be left in place or pulled away from the road after felling.
We also heard you say that a reason you were planning to remove the trees was to help
pay for the project with receipts from the sale of the trees as timber, but that the project
could be implemented without selling trees by using “force accounts” and using just
Forest Service personnel.
We declare, under penalty of perjury, that the foregoing statements we heard are true and
correct to the best of our knowledge and recollection.
Executed on November 10, in Weldon and San Anselmo, California, by

Mr. Ara Marderosian
Executive Director
Sequoia ForestKeeper
ara@sequoiaforestkeeper.org

René Voss
Attorney at Law for
Sequoia ForestKeeper
renepvoss@gmail.com

EXHIBIT J - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

White River Contract Termination Date

White River Volumes and Acres

Saddle Contract Termination Date

Saddle Volumes and Acres

Ice Helicopter Contract Termination Date
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EXHIBIT K - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

Giant Sequoia National Monument
Scientific Advisory Board
Adopted Advisories

Last updated April 17, 2008
(adding last 8 advisories from April, 2003)

X. Will increased numbers of visitors, recreation infrastructure, and methods of
fuels treatment lead to impairment of watershed functions?


Facts: The Monument contains multiple watersheds, the waters of which support
numerous beneficial uses, both inside and outside of Monument boundaries. The
watershed is the natural management unit for evaluating the physical consequences of
management decisions. Although many interests cross watershed boundaries, managing
the functionality of the underpinnings of the biophysical system most logically occurs at
the watershed level. The scale of the action under consideration will define the
watershed scale of analysis.
Recreational activity and associated infrastructure can alter water quality and watershed
functions (Kattelmann 1996, Moyle and Randall 1996). Areas of more intensive
recreational use and development have the greatest potential for impairing water quality.
The sources of such change include roads, trails, intensive use of riparian areas, septic
systems, and antiquated infrastructure, among others (Kattelmann 1996).
Restoration of the natural fire regime also has the potential to affect Monument
watersheds, based upon both past management activities and current or proposed
management activities. High-severity wildfire has diverse effects on watersheds and the
aquatic environment. Direct short-term effects can include loss of streamside and upland
vegetation and alteration of soil characteristics (Brown 1990, Minshall et al. 1990,
Swanson 1991, Rieman and Clayton 1997, Poff 1996). Indirect effects can include
increased flooding, increased sediment erosion and deposition, increased stream
temperature, decreased fish and macro-invertebrate abundance, and alteration of instream
habitat (Brown 1990, Minshall et al. 1990, Novak and White 1990, Swanson et al. 1987,
Swanson 1991, Ewing 1996, Rieman and Clayton 1997). Although many effects of highseverity fire on streams may be considered adverse in the short term, the effects improve
with time. Fire has a critical role for creating and maintaining landscape characteristics,
habitat and species diversity, and life history complexity (Brown 1990, Rieman and
Clayton 1997, Gresswell 1999).
The alternatives to wildfire, prescribed burning and mechanical treatments, have less
severe direct and indirect effects to watersheds than does high-severity wildfire. The
relatively low intensity of prescribed fires results in less post-fire soil erosion and change
to soil structure, if the fire remains within prescription. Mechanical treatments have
variable effects on soil erosion and alteration of soil conditions, depending upon the
method used. These effects range from less than to greater than prescribed fire
(Kattlemann 1996, Poff 1996).
The Forest Service currently applies a method of cumulative watershed effect (CWE)
analysis (Berg et al. 1996, Menning et al. 1996). The method quantifies the effects of
past management activities and current or proposed management activities. The
threshold of concern (TOC) is defined in the method as an indicator that an unacceptable
level of stream degradation could occur. The TOC is a measure of the watershed’s
tolerance for disturbance, and when approached indicates that more rigorous, field-based,
analysis is required prior to the management activity.
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Management activities in the Monument would likely lead to an exceedance of the TOC
of some subwatersheds. Of particular concern for fuels treatment are the urban interface
zones, where subwatersheds at or near the TOC would also be the focus of greater fuels
management. Of concern for recreation is increased use and development of already
developed areas, where watersheds are already at or near the TOC.


Implications for the Monument: The methods used to achieve the desired conditions in
the Monument may result in the degradation of some streams or watersheds to above
their TOC. If Clean Water Act or state water quality standards may be violated, then the
use of fuel control methods or types of recreation could be restricted to certain
geographic areas.



Advice: Use the CWE analytical framework as a basis for predicting the effects of
recreation on watersheds. The current CWE analytical tools will need to be expanded
beyond consideration of sediment transport in order to allow the flexibility to address
chemical water quality and water use as appropriate. Consider restoration of existing
water quality impairment in conjunction with management plans for expanded
recreational use. The scale of watershed under analysis may need to be expanded from
the current approach depending upon the extent of the proposed actions.
The CWE analysis is also a primary element of determining the effect on watersheds of
different methods of fuel treatment (Advisory IV, Restoration of the Natural Fire
Regime). The existing CWE model focuses on the impacts of timber harvest; it will need
to be expanded to include quantification of the other methods of fuel treatment that may
be proposed for the Monument, including prescribed burning and wildfire. Include a
determination of the potential effect of severe wildfire on subwatersheds in prioritizing
areas requiring fuels treatment (Advisory V, Prioritizing Areas of Land).
Watersheds may require restoration in conjunction with management actions to ensure
that the TOC is not exceeded. Use the determination of areas most in need of fuels
treatment and most likely to be the focus of recreational use (Advisory V, Prioritizing
Areas of Land), together with existing information on subwatersheds near the TOC, to
develop a prioritization of watersheds that should be restored to conditions well below
the TOC. Of those watersheds near or above TOC, first consideration for restoration
should be given to areas in the Ecological Zone of Influence for giant sequoia groves,
then the urban interface zone, then the remainder of the Monument (Advisory I, Priority
of Objects).
Maintaining the integrity of watersheds, and the biophysical system they support, faces
the challenge that the waters cross political boundaries. Giant Sequoia National
Monument, Sequoia National Forest, Sequoia National Park, Tule River Indian
Reservation, CDF-managed lands, and private lands are all entwined in the network of
watersheds. The Giant Sequoia Ecology Cooperative could serve as a basis for informing
integrated management of watershed issues. If the Monument maintains a full-time
scientific presence (Advisory XVIII, Scientific Presence), then this position would be a
natural focal point for transforming the deliberations of the Cooperative into management
advice for the Monument.
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XVII. The transportation plan will largely determine the pattern and volume of
public use on the Giant Sequoia National Monument. The issue is whether the
Forest Service's June 8, 2001, Proposed Action considers a full range of
transportation alternatives.


Facts: The Presidential Proclamation of 2000 establishing the Giant Sequoia National
Monument states that the management plan "shall contain a transportation plan for the
monument...." The objectives of such a plan are: (1) To help protect the Giant Sequoia
Groves and other significant objects of interest within the Monument; and (2) To provide
for educational, scientific, and recreational use. The Proclamation also states that "no new
roads or trails will be authorized within the monument except to further the purposes of
the monument." The Proclamation is clear with respect to objectives and parameters for
the Monument's transportation system.
The Forest Service's June 8, 2001, Proposed Action affirms the objectives stated in the
Proclamation. It also describes the agency's Desired Conditions and Management Goals
for the existing network of roads and trails within the Monument. It envisions extensive
public use of the Monument by providing "well-maintained roads and trails for public
access to all national forest system lands within the monument (emph. added)." There is
no mention of a public, or mass, transportation alternative that would supplement the
primary mode of transportation currently used to visit the Monument.
Forest Service researchers as well as outside researchers have documented a steady
increase in recreation visitor days (RVDs) during the past decade on most national forests
and national parks in California (SNF data; SNEP 1996; Daniels and Gimblett, 2001).
Demographers also have projected a substantial increase in the state's population to the
year 2040, with significant population growth in the regions adjacent to the national
forests and parks of the Sierra Nevada. If these projections are correct, there will be even
heavier use of the public lands than there is today. Long-range, integrated recreation and
transportation planning is essential to manage this growth in human use of the resource.



Implications for the Monument: Numerous outdoor recreation researchers (Daniels, 2001;
Valenzuela, 2001) have documented the effects produced by a change in land-use
designation - eg., from a national forest to a national monument, or from a national park
to a national recreation area. One effect is to increase visibility and therefore to increase
visitor use. As the Giant Sequoia National Monument gains greater public visibility,
visitor use will very likely increase above the general increase in RVDs on other public
lands.
In drafting the management plan for the Monument, planners will need to take into
account substantial increases in overall demand for outdoor recreation opportunities, as
well as for increasing use of the Monument for educational and scientific purposes. All of
this increased human use of the Monument must be accommodated in a manner, which
protects the Giant Sequoia groves and other objects of interest. Reconciling these two
potentially conflicting goals - resource protection and visitor use/enjoyment - will require
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the agency to consider a wide range of transportation alternatives, including public or
mass transit for the most heavily used areas of the Monument.
In this regard, GSNM planners can learn from the experiences of other land management
planners, including those at Yosemite National Park, Mt. St. Helens National Monument,
Glacier National Park, and Grand Canyon National Park. Valenzuela (2001) observed
that National Monument designation produces a human use pattern that closely resembles
National Park designation. Thus Forest Service planners will want to look at how
planners at heavily used national parks and national recreation areas have accommodated
increased visitor use in devising a transportation system for the Monument.
There also exists an important research opportunity that would measure and evaluate the
effects of transportation corridors on Giant Sequoia groves. Understanding how the
effects of air pollution, noise, road construction, and proximity of roads and trails do or
do not impact the health of groves could be an integral part of the research agenda for
GSNM.


Advice: The range of alternatives in developing the transportation component of the
management plan should include a public transportation alternative for the most heavily
used areas of the Monument. The plan should take into account substantial increases in
visitor use and exploit opportunities for collaboration with nearby communities and
businesses plus the National Park. Basic research on the Giant Sequoias and
transportation-related impacts should be conducted.
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XXIII. Does the Draft Environmental Impact Statement’s (DEIS) comparison of
alternative fire defense zones around communities adequately consider available
evidence?


Facts: Alternative 3 limits mechanical forest thinning (including hand thinning) to
relatively narrow but variable zones around communities and infrastructure. Alternative
3 would "avoid using mechanical treatments except for community protection. A defense
zone of approximately 200 feet wide would be used to protect communities and occupied
areas" (p. II-23). However, the area treated mechanically could sometimes "range up to
1/4-mile, based on local fire behavior and terrain" (p. II-24).
There is ambiguity in the DEIS that could be taken to mean that an adequate defense zone
can only be created in conjunction with relatively extensive mechanical forest thinning,
and therefore the limitations on mechanical thinning imposed by Alternative 3 will leave
communities at greater fire risk than the other alternatives. For example, the following
statements are found in the DEIS. "Overall, Alternatives 3 and 4 would provide less
protection to communities than the other alternatives. Defensible space would be created
around communities, but wildfire extent and magnitude would not be reduced before
reaching the defense zone" (p. IV-17). "Alternatives 3 and 4 have a restoration strategy,
however defense zones are very limited compared to other alternatives" (p. IV-14).
"[M]echanical treatments, in conjunction with prescribed fire, would reduce the risk of
undesirable effects from prescribed fires, such as ... reduced protection to communities
..." (p. IV-15). "Alternatives 1, 2, 5, and 6 would ... [provide] ... the greatest long-term
benefits in terms of prevention of and protection from wildfire" (p. IV-91).
However, available evidence indicates that prescribed fire alone in some situations is
physically capable of creating conditions that meet the standards of the Sierra Nevada
Framework for the urban wildland intermix defense and threat zones. The Framework's
desired stand conditions for defense zone include, over 90% of stand area, a minimum
height to live crown base of 15, 20, or 25 feet, depending on canopy cover (USDA Forest
Service 2001). Kilgore and Sando (1975) reported that average height to live crown base
in a sequoia grove changed from 3 feet before a prescribed fire to 16 feet following the
fire (see Figure 1 of this Advisory); a more intense prescribed fire would have raised the
height farther. Crown bulk density was reduced to roughly 0.06 kg/m3 by the prescribed
fire, at the low end of the 0.05 to 0.15 kg/m3 range specified by the Framework. Surface
fuels were reduced 85%, from 74.7 to 11.1 tons/acre. As a result of these fuel reductions,
modeled fire behavior under relatively extreme conditions was dramatically reduced:
modeled rate of fire spread dropped from 7.5 to 0.1 ft/min, and reaction intensity from
6,367 to 55 BTU/ft2/min.
Experience corroborates Kilgore and Sando's findings. For example, fuel reductions
resulting from prescribed fires have in one case prevented a wildfire from entering a
sequoia grove, and in another case helped cause a wildfire in a grove to drop in intensity,
allowing fire crews to contain the fire (Stephenson 1996). For several years, fires will
not spread at all in areas that have been prescribed burned (personal observations),
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meaning that these areas meet the Framework's desired condition of potential flame
lengths of less than 4 feet in the urban intermix defense zone.
Importantly, unless surface fuels are also treated, mechanical thinning alone is not as
effective at reducing fire intensity and spread as a prescribed fire alone (van Wagtendonk
1996). Thus, to be at least as effective as prescribed fire alone, mechanical treatments
(including hand treatments) designed to create a community defense zone will usually
need to be followed with prescribed fires.


Implications for the Monument: Contrary to one possible interpretation of the DEIS,
limiting mechanical fuels treatments to relatively narrow zones around communities does
not in itself automatically result in sub-standard defense and threat zones, and therefore
greater risks to communities. This is because mechanical treatments aren't the only
available means to reduce fuels. Zones of mechanical fuels reduction, sometimes
relatively narrow (depending on local conditions), can be used as anchor points for
prescribed fires, and prescribed fires are capable of creating forest conditions that meet
the Framework's standards for defense and threat zones. In fact, unless mechanical
treatments are followed by thorough treatment of surface fuels (such as through a
prescribed fire), prescribed fire may result in fuels conditions that better protect
communities.



Advice: Revise sections in the DEIS that can be taken to imply that limitation of
mechanical fuels treatments to relatively narrow zones around communities automatically
results in sub-standard community protection. Treat prescribed fire as a viable option
that, like mechanical thinning, has its own set of trade-offs, but that in some cases is
physically capable of meeting the Sierra Nevada Framework's standards for defense and
threat zones around communities. Reassess the Alternatives in this light.
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(From Kilgore and Sando 1975)
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XXIV. In presenting, comparing, and contrasting the alternatives, does the Draft
Environmental Impact Statement (DEIS) adequately consider and weigh the
ecological tradeoffs between the two primary management tools for forest
restoration and fire protection prescribed fire and mechanical thinning
(including hand treatments)?


Facts: The proclamation that created the Monument states that tree cutting is allowed "...
only if clearly needed for ecological restoration and maintenance or public safety"
(Clinton 2000). Informed decisions that meet the spirit and letter of this direction require
the support of a thorough enumeration and weighing of the ecological tradeoffs
associated with the two major tools for forest restoration and fire protection: prescribed
fire and mechanical thinning (including hand treatments). Unfortunately, scientists have
not yet thoroughly or systematically explored many of these ecological tradeoffs.
Regardless, the best available information must be used.
The DEIS misjudges the relative importances of some of the ecological tradeoffs
regarding prescribed fire and mechanical thinning. In weighing the alternatives, great
importance apparently is placed on the ability of mechanical thinning to better meet
desired conditions for gap size than prescribed fire. For example, statements such as the
following are relatively common. "Alternative 4 is one of two alternatives (in addition to
Alternative 3) that would be the least likely to create gap and patch sizes through initial
treatments that are within the recommended management variability ranges. This is
because ... treatments would be done primarily by prescribed fire" (p. IV-32). "[In
Alternative 5,] Mechanical treatment on 60% of the acreage in the giant sequoia groves
would help ensure that the size and frequency of gaps are created which are consistent
with the desired condition" (p. IV-33). "In Alternative 6, the gaps created would be more
likely to be within the recommended management variability than in any other
alternative" (p. IV-36). Similar statements can be found on pages II-45, IV-18, IV-30,
IV-32, IV-33, IV-34, IV-36, and others, as well as in Table II-1 (p. II-70), which provides
a summary comparison of the alternatives.
The different precisions with which mechanical thinning and prescribed fire can achieve
desired conditions for gap size are probably ecologically inconsequential. Before 1875,
gaps in sequoia forests most often were relatively small; the modal gap size may have
been roughly 0.1 ha, to the nearest order of magnitude (Stephenson 1996, Piirto and
Rogers 1999). However, occasional gaps could reach 10 ha or more (Stephenson 1996,
Piirto and Rogers 1999). Given this wide range of pre-1875 gap sizes, choosing a precise
upper limit on gap sizes is somewhat arbitrary. However, especially in light of the
significant number of very large gaps created by timber harvesting in the 1980s, it is
reasonable to try to keep newly-created gaps smaller than two acres. If, however,
prescribed fires occasionally create gaps larger than two acres (such gaps are "infrequent"
according to the DEIS, p. IV-32, and personal observations in Sequoia National Park),
these gaps will still fall within the pre-1875 range of variation, and will almost certainly
have no ecological effects outside of the pre-1875 range of variation.
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In contrast, judging from the narratives in Chapter IV ("Environmental Consequences"),
when weighing the alternatives the DEIS seems to place little or no importance on several
differences between mechanical thinning and prescribed fire that are much more likely
than gap size to have ecological significance. For example:
Invasive species: Is either prescribed fire or mechanical thinning more likely to lead
to the establishment and spread of non-native invasive species? If so, is the
difference likely to be ecologically significant?
Native species: Given the generally poor natural establishment of sequoia following
mechanical gap creation (Stephens et al. 1999), will sequoia seedlings be
planted, and if so, will only local genotypes be planted? Are there differences
between mechanical thinning and prescribed fire in the subsequent
establishment or survival of other native plant or animal species?
Soils: What are the differences in compaction, erosion, nutrient availability, and
other soil properties between mechanical thinning and prescribed fire, and
what are their likely effects on the ecosystem? Are any of those effects likely
to exceed the pre-1875 range of variation?
Pathogens: Cut stumps, unless chemically treated, can provide establishment points
for Heterobasidion, Armillaria, and other pathogens that may then spread for
decades (e.g., Slaughter and Rizzo 1999, Hansen and Goheen 2000), as can
scarring of living trees by heavy equipment or prescribed fire. For either
mechanical thinning or prescribed fire, will pathogen establishment and
effects likely fall outside of the pre-1875 range of variation? Is prescribed fire
more likely to sterilize the soil of pathogens than mechanical thinning?
In weighing the alternatives, the DEIS seems not to have given these issues nearly the
importance it gave desired conditions for gap size, even though most of the issues
probably have much greater ecological importance than precisely meeting desired
conditions for gap size. If the issues listed above were indeed deemed to be of greater
ecological significance than gap size, this is not evident from the DEIS.
An additional factor that should be considered is uncertainty. We do not yet know the
answers to several of the questions posed above. In the absence of these answers, should
extra weight be given toward favoring either prescribed fire or mechanical thinning?


Implications for the Monument: Perhaps the central issue in creating a management plan
for the Monument is finding a proper balance, consistent with the proclamation that
created the Monument, between to two primary management tools for forest restoration
and fire protection: prescribed fire and mechanical thinning (including hand treatments).
The relative importances that the DEIS apparently gives to the various ecological
tradeoffs between prescribed fire and mechanical thinning need to be changed, and these
changes need to be incorporated into the evaluation of alternatives.



Advice: In a single, stand-alone section of the EIS, thoroughly compare and contrast the
ecological tradeoffs between prescribed fire and mechanical thinning (including hand
treatments).
51

Advisories
Scientific Advisory Board
Giant Sequoia National Monument

With reference to this stand-alone section, make evident which ecological tradeoffs
between prescribed fire and mechanical thinning were considered important in weighing
the alternatives. Deemphasize those that are of little or no ecological consequence, such
as precision in gap formation, and emphasize those that might have important ecological
consequences, such as invasive species, native species, soils, and pathogens, while
considering uncertainty (see above). Reevaluate the Alternatives in this light.
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EXHIBIT L - SEQUOIA FORESTKEEPER GSNM PLAN APPEAL

Scientific Advisory Board Meeting
March 12 and 13, 2003
Draft Advisory A, submitted by Nate Stephenson for consideration
Visalia, California
ISSUE:
Are the Draft Environmental Impact Statement's (DEIS) desired conditions for
gap and patch frequency in giant sequoia groves supported by available evidence? (See
the narratives on DEIS pages III-56, III-57, and IV-37; Figure III-7 on page III-58; Table
III-12 on page III-62.)
FACTS:
The DEIS's desired conditions for "Gap and patch frequency" in sequoia groves
are stated as follows (p. III-62, Table III-12): "Vegetation <10 years old should occupy
1-10% of the grove area; vegetation 10-20 years old should dominate on 30-40% of the
grove area; vegetation 20-150 years old should dominate on 40-50% of the grove area;
vegetation >150 years old should dominate on 10-20% of the area."
Figure III-7 (p. III-58) compares these desired conditions with existing conditions
in sequoia groves on the Monument. At face value, Figure III-7 suggests that to achieve
desired conditions, the area occupied by old forest patches (>150 years old) in sequoia
groves must be reduced by 80%. An 80% reduction in old forest cover would represent a
profound change to the landscape, of comparable or greater magnitude than the effects of
a catastrophic wildfire. This suggests that the DEIS's comparison between desired and
existing conditions requires closer examination.
We make the following two observations related to the DEIS's desired conditions
for "Gap and patch frequency."
(1) The desired conditions are physically impossible to maintain. For example,
assume that the prescription above has been followed by establishing 10% of a grove
landscape in patches less than 10 years old. Now assume that all of those patches survive
for the next 10 years -- that is, none of them gets set back to an age of 0 years by a
disturbance such as fire, insect outbreak, etc. (the best-case scenario). After 10 years
these patches will have matured to be 10-20 years old, such that now only 10% of the
grove landscape is 10-20 years old, not 30-40% of the landscape as defined in the desired
conditions. Conversely, to maintain 30-40% of the landscape in the 10-20 year age
group, at least 30-40% of the landscape would need to be maintained in the <10 year age
group, not the 1-10% called for in the desired conditions.
This point is not trivial; desired conditions for gap and patch frequency logically
need to be physically possible to maintain. The Appendix to this Advisory presents a
brief mathematical treatment of forest patch demography -- meant to illustrate the sort of
approach that can be taken to define quantitative goals, set limits on what is possible and

what is probable, and emphasize holes in our knowledge (see also Van Wagner 1978 and
Stephenson 1987 for related treatments of forest patch demography).
(2) Even if the desired conditions were physically possible to maintain, the
comparison with existing conditions may not be valid. First, the spatial scale of analysis
is not defined for either desired or existing conditions. A mismatch between scales of
analysis can lead to meaningless comparisons (e.g., see pages 115-120 in USDA Forest
Service 2001). Second, though the document from which the desired conditions were
taken (Piirto and Rogers 1999) does not fully explain how the desired conditions were
derived, it suggests that they were based in part on Bonnicksen and Stone (1982).
However, because Bonnicksen and Stone's study was limited to a single grove and some
of the dead trees they needed for analysis could have been lost to rot (Stephenson 1987),
their results should be considered qualitative and may not be representative of sequoia
groves in general (Stephenson 1996, 1999). In general, numerous factors confound our
ability to precisely define forest reference conditions before 1875 (see Stephenson 1999),
suggesting that management must cope with intrinsic uncertainty.
IMPLICATIONS FOR THE MONUMENT:
Figure III-7 (p. III-58; see also the narratives on pp. III-56, III-57, and IV-37) in
the DEIS shows patches of sequoia forest >150 years old as currently being greatly
overrepresented in the Monument. This could be taken to imply that gap creation should
focus on forest stands >150 years old, and that a reduction in old forest area is desirable
(e.g., pp. IV-36 -- IV-37). However, we do not have a strong basis for setting
quantitative targets for proportions of sequoia groves in patches of different ages. It is
possible that the existing grove conditions shown in Figure III-7 may in fact be much
closer to desired (pre-1875) conditions than is suggested in the DEIS.
The age class of forest patches that is most likely overrepresented on the
contemporary Monument landscape is not >150 years. Rather, it is that which became
established after fire exclusion, and is currently less than roughly 130 years old
(Bonnicksen and Stone 1982, Stephenson 1996). Gap creation that takes place in this
latter age class (<130 years old) is therefore much more likely to restore a semblance of
pre-1875 conditions than gap creation in older forest.
Given inherent limitations on other methods of determining past forest conditions
(Stephenson 1987, 1996, 1999), we cannot yet confidently define pre-1875 gap and patch
frequencies in sequoia groves. We currently must be satisfied with qualitative statements
like those in the preceding paragraph, and not quantitative descriptions.
In the short term, gap creation is an irreversible process; once a gap is created, the
trees that have been killed or removed cannot be resurrected. This fact, coupled with our
relatively weak knowledge of past forest conditions, argues that gap creation should be
approached rather conservatively.

ADVICE:
Abandon the Draft Environmental Impact Statement's (DEIS) desired conditions
for "Gap and patch frequency" in sequoia groves (narratives on pp. III-56 and III-57;
Figure III-7 on page III-58; Table III-12 on page III-62). Acknowledge that our current
understanding is not complete enough to set such quantitative standards.

Beyond gap creation in plantations or in sparse young forest that is already close
to being a gap, generally focus any new gap creation in the currently overrepresented age
group of forest patches: that which is less than about 130 years old. When using
prescribed fire, different firing techniques can be used to selectively encourage such gaps.
Prescribed fire will undoubtedly create some gaps in forest stands older than this; this is
to be expected and in itself is not a reason to avoid the use of prescribed fire.
In all areas being treated, limit gap creation to a few percent of the landscape,
with an absolute maximum of 5%.
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APPENDIX

Like individual trees, whole patches of trees can be killed at any age by
disturbances such as fire, insect or pathogen outbreaks, blowdowns, or drought.
However, not every patch of trees has an equal probability of being killed. The
probability that a patch of trees will die often depends on the physical environment (such
as soils and topography) and on patch age. For example, young patches that occupy a
gap created by a fire may have a low probability of death because (1) surface fuels have
not had a chance to build up since the last fire, and (2) the young trees are not yet dense
enough to significantly compete with one another. Intermediate-aged patches might have
a higher probability of death; fuels will have built up and trees will be competing for
resources. Old patches may again have a low probability of death, assuming that the
trees have been thinned by, for example, competition or fire.
Though the probability of death of forest patches partly depends on patch age, a
simplifying assumption is often made in mathematical analyses: that all patches,
regardless of age, have an equal chance of being killed (e.g., Van Wagner 1978). Below,
though we present some of the mathematics needed to explore forest conditions when
probability of patch death depends on age, for simplicity our detailed examples assume
that probability of patch death is independent of age.
Let lx be patch survivorship to age x (the probability that a patch of forest will
survive to age x). In equilibrium forest conditions, lx is given by
x
lx = _ (1- qi)
i=0

[1]

where qi is the fraction of patches dying (being disturbed and set back to age 0) from age
i-1 to age i (0 œ qi œ 1, and q0 = 0). That is, the probability of a patch surviving to age x
is the product of the probabilities of the patch surviving each of the preceding time
intervals up to age x.
Now let ax be the fraction of the landscape occupied by patches of age x. ax will
equal a (the total fraction of the landscape that is disturbed [turned into gaps] each year)
multiplied by patch survivorship to age x:
ax = alx

[2]

For example, if 1% of the landscape is disturbed each year, then ax, the fraction of the
landscape occupied by patches of age x, will equal 0.01(lx). aij, the cumulative fraction
of the landscape falling between ages i and j, is found by summing the fraction of the
landscape found in all age classes between i and j:
j
aij = aí lx
x=i

[3]

If we assume that all patches have an equal probability of dying regardless of their
ages, then (from eq. 1) lx = (1- q)x, and a = q (because the proportion of the whole

landscape that is disturbed will equal the proportion disturbed within any given age
class). Thus,
j
aij = qí (1- q)x
x=i

[4]

Equation 4 becomes easier to analyze if we switch from a discrete to a continuous time
step:
j
aij = q)(1- q)x dx
i
j
= q[(1- q)x / ln(1- q)]
i

[5]

In most forests of the past, natural values of q were small (e.g., Stephenson 1996), so that
(1- q) ë e- q, and thus (following the general form of the equations used by Van Wagner
1978),
jaij ë [-e- qx ]
i

[6]

When graphed, equations 5 - 6 show that in equilibrium (steady-state) forests,
young patches of forest are more abundant than old patches, yielding an "inverse-J"
distribution that is directly analogous to the well-known age and size distributions of
individual trees (e.g., see Leak 1965, Goff and West 1975).
While equation 6 generally gives excellent approximations and is somewhat
easier to use and understand, below we use the more precise equation 5 with (for
illustrative purposes) values of q = 0.01 and 0.005 (respectively assuming that 1% and
0.5% of forest patches are disturbed to create gaps each year, independent of patch age).
Equation 5 yields the following percentages of a forested landscape in different
age classes:

Percentage of landscape,
Age class (years)
<10 (0 to 10)
10 - 20
20 - 150
>150

using equation 5
with q = 0.01
10%
9%
59%
22%

Percentage of landscape,
Age class (years)
<10 (0 to 10)
10 - 20
20 - 150
>150

using equation 5
with q = 0.005
5%
5%
43%
47%

The tables above illustrate an important point. Relatively small absolute changes
in assumed values of q or qi for patches of sequoia forest of different ages can have large
relative effects on calculated patch frequencies. For example, changing the assumed
value of q from 0.01 to 0.005 in eq. 5 more than doubles the area in forest patches that are
more than 150 years old.

EXHIBIT M - Cohen (1999)

Reducing the Wildland Fire Threat to
Homes: Where and How Much?1
Jack D. Cohen2
Abstract
Understanding how ignitions occur is critical for effectively mitigating home fire losses during wildland fires. The threat of life
and property losses during wildland fires is a significant issue for Federal, State, and local agencies that have responsibilities
involving homes within and adjacent to wildlands. Agencies have shifted attention to communities adjacent to wildlands through
pre-suppression and suppression activities. Research for the Structure Ignition Assessment Model (SIAM) that includes modeling,
experiments, and case studies indicates that effective residential fire loss mitigation must focus on the home and its immediate
surroundings. This has significant implications far agency policy and specific activities such as hazard mapping and fuel
management.

The threat of life and property losses during wildland fires is a significant issue for
Federal, State, and local fire and planning agencies who must consider residential
development within and adjacent to wildlands. The 1995 USDA Forest Service
Strategic Assessment of Fire Management (USDA Forest Service 1995) lists five
principal fire management issues. One of those issues is the “loss of lives, property,
and resources associated with fire in the wildland/urban interface” (p. 3). The report
further identifies “the management of fire and fuels in the wildland/urban interface”
as a topic for further assessment. Because this is more than a Forest Service issue,
the National Wildland/Urban Interface Fire Protection Program, a multi-agency
endeavor, has been established for over a decade and is sponsored by the
Department of Interior land management agencies, the USDA Forest Service, the
National Association of State Foresters, and the National Fire Protection
Association. This program also has an advisory committee associated with the
multi-agency National Wildfire Coordinating Group. These examples indicate that
the wildland fire threat to homes significantly influences fire management policies
and suggests that this issue has significant economic impacts through management
activities, direct property losses, and associated tort claims.
The wildland fire threat to homes is commonly termed the wildland-urban
interface (W-UI) fire problem. This and similar terms (e.g., wildland-urban
intermix) refer to an area or location where a wildland fire can potentially ignite
Homes. A senior physicist at the Stanford Research Institute, C.P. Butler (1974),
coined the term “urban-wildland interface” and described this fire problem:

____________________
1

In its simplest terms, the fire interface is any point where the fuel feeding a
wildfire changes from natural (wildland) fuel to man-made (urban) fuel. …For
this to happen, wildland fire must be close enough for its flying brands or
flames to contact the flammable parts of the structure (p. 3).
In his definition, Butler provides important references to the characteristics of
this problem. He identifies homes (“urban”) as potential fuel and indicates that the
distance between the wildland fire and the home (“close enough”) is an important
factor for structure ignition. How close the fire is to a home relates to how much
heat the structure will receive.
USDA Forest Service Gen.Tech.Rep. PSW-GTR-173. 1999.

An abbreviated version of this
paper was presented at the
Symposium on Fire Economics,
Policy, and Planning: Bottom
Lines, April 5-9, 1999, San
Diego, California.
2
Research Physical Scientist,
Fire Sciences Laboratory,
Rocky Mountain Research
Station, PD. Box 8089,
Missoula, MT 59807. e-mail:
Jcohen/rmrs_missoula@fs.fed.us
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These two factors, the homes and fire proximity, represent the fuel and heat “sides” of the
fire triangle, respectively. The fire triangle—fuel, heat, and oxygen— represents the critical
factors for combustion. Fires burn and ignitions occur only if a sufficient supply of each factor
is present. By characterizing the home as fuel and the heat from flames and firebrands, we can
describe a home’s ignitability. An understanding of home ignitability provides a basis for
reducing potential W-UI fire losses in a more effective and efficient manner than current
approaches.

Ignition and Fire Spread are a Local Process
Fire spreads as a continually propagating process, not as a moving mass. Unlike a flash flood
or an avalanche where a mass engulfs objects in its path, fire spreads because the locations
along the path meet the requirements for combustion. For example, C.P. Butler (1974)
provides an account from 1848 by Henry Lewis about pioneers being caught on the Great
Plains during a fire:
When the emigrants are surprised by a prairie fire, they mow down the grass on a patch of
land large enough for the wagon, horse, etc., to stand on. They then pile up the grass and
light it. The same wind, which is sweeping the original fire toward them, now drives the
second fire away from them. Thus, although they are surrounded by a sea of flames, they
are relatively safe. Where the grass is cut, the fire has no fuel and goes no further. In this
way, experienced people may escape a terrible fate (p. 1-2).
It is important to note that the complete success of this technique also relies on their
wagons and other goods not igniting and burning from firebrands. This account describes a
situation that has similarities with the W-UI fire problem.
A wildland fire does not spread to homes unless the homes meet the fuel and heat
requirements sufficient for ignition and continued combustion. In the prairie fire situation,
sufficient fuel was removed (by their escape fire) adjacent to the wagons to prevent burning
(and injury) and the wagons were ignition resistant enough to not ignite and burn from
firebrands. Similarly, the flammables adjacent to a home can be managed with the home’s
materials and design chosen to minimize potential firebrand ignitions. This can occur
regardless of how intensely or fast spreading other fires are burning. Reducing W-UI fire
losses must involve a reduction in the flammability of the home (fuel) in relation to its
potential severe-case exposure from flames and firebrands (heat). The essential question
remains as to how much reduction in flammables (e.g., how much vegetative fuel clearance)
must be done relative to the home fuel characteristics to significantly reduce the potential
home losses associated with wildland fires.

Insights for Reducing Ignitions from Flames
Recent research provides insights for determining the vegetation clearance required for
reducing home ignitions. Structure ignition modeling, fire experiments, and W-UI fire case
studies provide a consistent indication of the fuel and heat required for home ignitions.
The Structure Ignition Assessment Model (SIAM) (Cohen 1995) assesses the potential
ignitability of a structure related to the W-UI fire context. SIAM calculates the amount of heat
transferred to a structure from a flame source on the basis of the flame characteristics and the
flame distance from a structure. Then, given this thermal exposure, SIAM calculates the
amount of time required for the occurrence of wood ignition and flaming (Tran and others
1992). On the basis of severe-case assumptions of flame radiation and exposure time, SIAM
calculations indicate that large wildland flame fronts (e.g., forest crown fires) will not ignite
wood surfaces (e.g., the typical variety of exterior wood walls) at distances greater than 40
meters (Cohen and Butler [In press]). For example, the incident radiant heat flux, the amount
of radiant heat a wall would receive from flames, depends on its distance from the fire. That
is, the rate of radiant energy
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per unit wall area decreases as the distance increases (fig. 1,). In addition, the time
required for a wood wall to ignite depends on its distance from a flame front of the given
height and width (fig. 1). But the flame’s burning time compared to the required ignition
time is important. If at some distance the fire front produces a heat flux sufficient to
ignite a wood wall, but the flaming duration is less than that required for ignition, then
ignition will not occur. At a distance of 40 meters, the radiant heat flux is less than 20
kilowatts per square meter, which corresponds to a minimum ignition time of greater than
10 minutes (fig. 1). Crown fire experiments in forests and shrublands indicate that the
burning duration of these large flames is on the order of 1 minute at a specific location.3
This is because these wildland fires depend on the rapid consumption of the fine dead and
live vegetation (e.g., forest crown fires).

Figure 1
SIAM calculates the incident radiant heat flux
(energy/unit-area/time reaching a surface) and
the minimum time for piloted ignition (ignition
with a small ignition flame or spark) as a
function of distance for the given flame size.
The flame is assumed to be a uniform, parallel
plane, black body emitter.

Experimental fire studies associated with the International Crown Fire
Modeling Experiment (Alexander and others 1998) generally concur with the
SIAM calculations. Data were obtained from instrumented wall sections that were
placed 10 meters from the forest edge of the crown fire burn plots. Comparisons
between SIAM calculations and the observed heat flux data indicate that SIAM
overestimates the amount of heat received.4 For example, the SIAM calculated
potential radiant heat flux for an experimental crown fire was 69 kW/ sq meter as
compared to the measured maximum of 46 kW/sq meter. This is expected since
SIAM assumes a uniform and constant heat source and flames are not uniform and
constant. Thus, the SIAM calculations for an actual flame front represent a severecase estimate of the heat received and the potential for ignition. The SIAM
distances represent an upper estimate of the separation required to prevent flame
ignitions (fig. 1).
Past fire case studies also generally concur with SIAM estimates and the crown
fire observations. Analyses of southern California home losses done by the
Stanford Research Institute for the 1961 Belair-Brentwood Fire (Howard and others
1973) and by the University of California, Berkeley, for the 1990 Painted Cave Fire
(Foote and Gilless 1996) are consistent with SIAM estimates and the experimental
crown fire data. Given nonflammable roofs, Stanford Research

_______________________
3
Unpublished data on file, Rocky
Mountain Research Station, Fire
Sciences Laboratory) Missoula,
Montana.
4

Unpublished data on file, Rocky
Mountain Research Station, Fire
Sciences Laboratory, Missoula,
Montana.
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Institute (Howard and others 1973) found a 95 percent survival with a clearance of 10
to 18 meters, and Foote and Gilless (1996) at Berkeley found 86 percent home
survival with a clearance of 10 meters or more.
The results of the diverse analytical methods are congruent and consistently
indicate that ignitions from flames occur over relatively short distances—tens of
meters not hundreds of meters. The severe-case estimate of SIAM indicates distances
of 40 meters or less. Experimental wood walls did not ignite at 10 meters when
exposed to experimental crown fires. And, case studies found that vegetation clearance
of at least 10 meters was associated with a high occurrence of home survival.
As previously mentioned, firebrands are also a principal W-UI ignition factor.
Highly ignitable homes can ignite during wildland fires without fire spreading near the
structure. This occurs when firebrands are lofted downwind from fires. The firebrands
subsequently collect on and ignite flammable home materials and adjacent
flammables. Firebrands that result in ignitions can originate from wildland fires that
are at a distance of 1 kilometer or more. For example, during the 1980 Panorama Fire
(San Bernardino, California), the initial firebrand ignitions to homes occurred when
the wildland fire was burning in low shrubs about 1 kilometer from the neighborhood.
During severe W-UI fires, firebrand ignitions are particularly evident for homes with
flammable roofs. Often these houses ignite and burn without the surrounding
vegetation also burning. This suggests that homes can be more flammable than the
surrounding vegetation. For example, during the 1991 fires in Spokane, Washington,5
houses with flammable roofs ignited without the adjacent vegetation already burning.
Although firebrands may be lofted over considerable distances to ignite homes, a
home’s materials and design and its adjacent flammables largely determine the
firebrand ignition potential.

Research Conclusions
SIAM modeling, crown fire experiments, and W-UI fire case studies show that
effective fuel modification for reducing potential W-UI fire losses need only occur
within a few tens of meters from a home, not hundreds of meters or more from a
home. This research indicates that home losses can be effectively reduced by focusing
mitigation efforts on the structure and its immediate surroundings. Those
characteristics of a structure’s materials and design and the surrounding flammables
that determine the potential for a home to ignite during wildland fires (or any fires
outside the home) can be referred to as home ignitability.
The evidence suggests that wildland fuel reduction for reducing home losses may
be inefficient and ineffective: inefficient because wildland fuel reduction for several
100 meters or more around homes is greater than necessary for reducing ignitions
from flames; ineffective because it does not sufficiently reduce firebrand ignitions. To
be effective, given no modification of home ignition characteristics, wildland
vegetation management would have to significantly reduce firebrand production and
potentially extend for several kilometers away from homes.

Management Implications
_______________
5
Unpublished video data on file,
Rock)’ Mountain Research
Station, Fire Sciences Laboratory,
Missoula, Montana.
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These research conclusions redefine the W-UI home fire loss problem as a home ignitability
issue largely independent of wildland fuel management issues. Consequently, this description
has significant implications for the necessary actions and economic considerations for fire
agencies.
One aspect of the Forest Service approach to reducing the W-UI fire problem is to
determine where the problem is and focus fuel management activities in those areas. The
Strategic Assessment of Fire Management (USDA Forest Service 1995) states:
USDA Forest Service Gen.Tech.Rep. PSW-GTR-173.1999.
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The Forest Service should manage National Forest lands to mitigate hazards and
enhance the ability to control fires in the wildland/urban interface. The risk of
wildland fire to communities can be lessened by reducing hazards on Forest Service
lands adjacent to built-up areas.... Broad-scale assessment processes for the next
generation of forest plans should identify high-risk areas related to the
wildland/urban interface... The highest risk areas within the United States should be
identified and mitigation efforts directed to these locations (p. 20).
It describes a costly, intensive, and extensive W-UI hazard mapping and mitigation
effort specifically for reducing home fire losses. As described, this approach is not
necessary.
The congruence of research findings from different analytical methods suggests that
home ignitability is the principal cause of home losses during wildland fires. Any W-UI
home fire loss assessment method that does not account for home ignitability will be
critically non-specific to the problem. Thus, to be reliable, land classification and
mapping related to potential home loss must assess home ignitability. Home ignitability
also dictates that effective mitigating actions focus on the home and its immediate
surroundings rather than on extensive wildland fuel management. Because homeowners
typically assert their authority for the home and its immediate surroundings, the
responsibility for effectively reducing home ignitability can only reside with the property
owner rather than wildland agencies.

Mapping Home Loss Potential
The evidence indicates that home ignitions depend on the home materials and design and
only those flammables within a few tens of meters of the home (home ignitability). The
wildland fuel characteristics beyond the home site have little if any significance to W-UI
home fire losses. Thus, the wildland fire threat to homes is better defined by home
ignitability, an ignition and combustion consideration, than by the location and behavior
of potential wildland fires.
Home ignitability has implications for identifying W-UI fire problem areas and
suggests that the geographical implication of the term “wildland-urban interface” as a
general area or zone misrepresents the physical nature of the wildland fire threat to
homes. The wildland fire threat to homes is not where it happens related to wildlands (a
location) but how it happens related to home ignitability (the combustion process).
Therefore, to reliably map W-UI home fire loss potential, home ignitability must be the
principal mapping characteristic.

Wildland Fuel Hazard Reduction
Extensive wildland vegetation management does not effectively change home
ignitability. This should not imply that wildland vegetation management is without a
purpose and should not occur for other reasons. However, it does imply the imperative to
separate the problem of the wildland fire threat to homes from the problem of ecosystem
sustainability due to changes in wildland fuels. For example, a W-UI area could be a high
priority for extensive vegetation management because of aesthetics, watershed, erosion,
or other values, but not for reducing home ignitability. Vegetation management strategies
would likely be different without including the W-UI home fire loss issue. It also
suggests that given a low level of home ignitability (reduced wildland fire threat to
homes), fire use opportunities for sustaining ecosystems may increase in and around WUI
locations.

W-UI Home Loss Responsibility
Home ignitability implies that homeowners have the ultimate responsibility for
W-UI home fire loss potential. Because the ignition and flammability
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characteristics of a structure and its immediate surroundings determine the home fire
loss potential, the home should not be considered a victim of wildland fire, but rather a
potential participant in the continuation of the wildland fire. Home ignitability, i.e., the
potential for W-UI home fire loss, is the homeowner’s choice and responsibility.
However, public and management perceptions may impede homeowners from
taking principal responsibility. For example, the Federal Wildland Fire Management,
Policy, and Program Review (1995) observes, “There is a widespread misconception
by elected officials, agency managers, and the public that wildland/urban interface
protection is solely a fire service concern” (p. 23). In the Journal of Forestry, Beebe
and Omi (1993) concur, stating that, “Public reaction to wildfire suggests that many
Americans want competent professionals to manage fire flawlessly, reducing the risks
to life, property, and public lands to nil” (p. 24). These statements agree with
Bradshaw’s (1988) description of the societal roles in the W-UI problem. He observes
that homeowners expect that fire protection will be provided by others. Contrary to
these expectations for fire protection, the fire services have neither the resources for
effectively protecting highly ignitable homes during severe W-UI fires, nor the
authority to reduce home ignitability.

An Alternative
Specific to the W-UI fire loss problem, home ignitability ultimately implies the
necessity for a change in the relationship between homeowners and the fire services.
Instead of all pre-suppression and fire protection responsibilities reading with fire
agencies, homeowners should take the principal responsibility for assuring adequately
low home ignitability. The fire services become a community partner providing
homeowners with technical assistance as well as fire response in a strategy of assisted
and managed community self-sufficiency (Cohen and Saveland 1997). For success,
this perspective must be shared and implemented equally by homeowners and the fire
services.
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The threat of life and property losses related to wildfires
is a significant issue for federal, state, and local fire and
planning agencies who consider the mix of residential areas and
wildlands. The wildland fire threat is part of the more general
consideration of human development encroaching wildlands. The
March, 2000 edition of the Journal of Forestry reflects this with
urban encroachment and wildland fragmentation the principal
subject with residential fire one of the specific issues (Cohen
2000). Presently, the wildland fire threat to homes influences
fire management and protection policies at national and local
levels.
The current national attention to the wildland fire threat
to homes was initiated after 1,400 homes were destroyed in 1985
(Laughlin and Page 1987). In 1986 the National Wildland/Urban
Interface Fire Protection Program, a multi-agency endeavor, was
established. The Program has functioned to the present with
sponsorship by the Department of Interior land management
agencies, the USDA Forest Service, the National Association of
State Foresters, and the National Fire Protection Association.
This program also has an advisory committee associated with the
multi-agency National Wildfire Coordinating Group. Recent
Congressional attention to the wildfire related home fire loss
problem indicates its national prominence.
The wildland fire threat to homes is commonly termed the
wildland-urban interface (W-UI) fire problem. This and similar
terms (e.g., wildland-urban intermix) refer to an area or
location where a wildland fire can potentially ignite homes.
Although the term “wildland-urban interface” generally defines a
context, the term does not indicate the specific nature of the
problem.
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C.P. Butler (1974), a senior physicist at the Stanford
Research Institute, coined the term "urban-wildland interface"
and described the fire problem as follows:
In its simplest terms, the fire interface is any point
where the fuel feeding a wildfire changes from natural
(wildland) fuel to man-made (urban) fuel. ...For this to
happen, wildland fire must be close enough for its flying
brands or flames to contact the flammable parts of the
structure (p.3).

In his definition, Butler provides important references to the
characteristics of this problem. He identifies homes ("urban") as
potential fuel and indicates that the distance between the
wildland fire and the home ("close enough") is an important
factor for structure ignition. How close the fire is to a home
relates to how much heat the structure will receive.

Figure 1— The W-UI context of the requirements for ignition.

These two factors, the homes and fire proximity, represent
the fuel and heat "sides" of the fire triangle, respectively
(fig. 1). The fire triangle--fuel, heat, and oxygen--represents
the critical factors for combustion. Fires burn and ignitions
occur only if a sufficient supply of each factor is present. By
characterizing the home as fuel and the heat from flames and
firebrands, we can describe a home's ignition potential. An
understanding of home ignition potential provides a basis for
understanding the wildfire threat to homes, and thus leads to
reducing potential W-UI fire losses.
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Ignition and Fire Spread are a Local Process
Fire spreads as a continually propagating process, not as a
moving mass. Unlike a flash flood or an avalanche where a mass
engulfs objects in its path, fire spreads because the locations
along the path meet the requirements for combustion. For example,
C.P. Butler (1974) provides an account from 1848 by Henry Lewis
about pioneers being caught on the Great Plains during a fire:
...When the emigrants are surprised by a prairie fire, they mow
down the grass on a patch of land large enough for the wagon,
horse, etc., to stand on. They then pile up the grass and light
it. The same wind which is sweeping the original fire toward
them now drives the second fire away from them. Thus, although
they are surrounded by a sea of flames, they are relatively
safe. Where the grass is cut, the fire has no fuel and goes no
further. In this way, experienced people may escape a terrible
fate (pp. 1-2).

It is important to note that the complete success of this
technique also relies on their wagons and other goods not
igniting and burning from firebrands. This account describes a
situation that has similarities with the W-UI fire problem.
A wildland fire does not spread to homes unless the homes
meet the fuel and heat requirements sufficient for ignition and
continued combustion. In the prairie fire situation, sufficient
fuel was removed (by their escape fire) adjacent to the wagons to
prevent burning (and injury) and the wagons were ignition
resistant enough to not ignite and burn from firebrands.
Similarly, the flammables adjacent to a home can be managed with
the home's materials and design chosen to minimize potential
firebrand ignitions. This can occur regardless of how intensely
or fast spreading other fires are burning. Reducing W-UI fire
losses must involve a reduction in the flammability of the home
(fuel) in relation to its potential severe-case exposure from
flames and firebrands (heat). The essential question remains as
to how much reduction in flammables (e.g., how much vegetative
fuel clearance) must be done relative to the home fuel
characteristics to significantly reduce the potential home losses
associated with wildland fires.
Insights for Reducing Ignitions from Flames
Recent research provides insights for determining the
vegetation clearance required for reducing home ignitions.
Structure ignition modeling, fire experiments, and W-UI fire case
studies provide a consistent indication of the fuel and heat
required for home ignitions.
Modeling. The Structure Ignition Assessment Model (SIAM)
(Cohen 1995) assesses the potential ignitability of a structure
related to the W-UI fire context. SIAM calculates the amount of
heat (radiative and convective) transferred to a structure from a
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flame source on the basis of the flame characteristics and the
flame distance from a structure. Then, given this thermal
exposure, SIAM calculates the amount of time required for the
occurrence of piloted wood ignition and flaming (Tran et al.
1992). On the basis of extreme-case assumptions of flame

Piloted ignition: When wood is sufficiently heated, it
decomposes to release combustible volatiles. At a
sufficient volatile-air mixture, a small flame or hot
spark can ignite it to produce flaming; thus, a piloted
ignition.

radiation and exposure time, SIAM calculations indicate that
large wildland flame fronts (e.g., forest crown fires) will not
result in piloted wood ignitions (e.g., the typical variety of
exterior wood walls) at distances greater than 40 meters (Cohen
and Butler [In press]). For example, the incident radiant heat
flux (energy/time/area reaching a surface), the amount of radiant
heat a wall would receive from flames, depends on its distance
from the fire. That is, the rate of radiant energy per unit wall
area decreases as the distance increases (fig. 2).
In addition, the time required for a wood wall to ignite
depends on its distance from a flame front of the given height
and width (fig. 2). But the flame's burning time compared to the
required ignition time is important. If at some distance the fire
front produces a heat flux sufficient to pilot ignite a wood
wall, but the flaming duration is less than that required for
ignition, then ignition will not occur. At a distance of 40
meters, the radiant heat flux is less than 20 kilowatts per
square meter (kW/m2), which corresponds to a minimum ignition
time of greater than 10 minutes (fig. 2). Crown fire experiments
in forests and shrublands indicate that the burning duration of
these large flames is on the order of one minute at a specific
location1. This is because these wildland fires depend on the
rapid consumption of the fine dead and live vegetation (e.g.,
forest crown fires). Thus, a severe but more realistic
expectation of a 90 second duration results in a distance
estimate of 30 meters to prevent a piloted wood wall ignition.

1

Unpublished data on file, Rocky Mountain Research Station,
Fire Sciences Laboratory, Missoula, Montana.
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Figure 2-- SIAM calculates the incident radiant heat flux and the
minimum time for piloted ignition as a function of distance for the
given flame size. The flame is assumed to be a uniform, parallel
plane, black body emitter.

The Human Perspective of Radiant Heating
1 kW/m2
10.4 kW/m2
16.0 kW/m2

Maximum for indefinite skin exposure.
Pain after 3 seconds of skin exposure.
Second-degree burn after 5 seconds of
skin exposure

(Drysdale 1985)

Experiments. Field studies conducted during the
International Crown Fire Modeling Experiment (Alexander et al.
1998) provided measured data for comparisons with SIAM model
estimates. Total heat transfer (radiation and convection) and
ignition data were obtained from heat flux sensors placed in
wooden wall sections (fig 3).
The instrumented walls were located on flat, cleared terrain
at 10, 20, and 30 meters downwind from the edge of the forested
plots. The forest was variably composed of an overstory of jack
pine (Pinus banksiana) about 13 meters high with an understory of
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black spruce (Picea mariana). The spreading crown fire produced
flames approximately 20 meters high (fig 3).

Figure 3— (left) the wall section; (right) the wall section
(encircled) placed at 10 meters from the forest edge with an
approaching crown fire.

Figure 4— (left) the experimental crown fire with flame heights
about 20 meters; (right) wall section after the crown fire exposure-scorch but no ignition. Note the lack of scorch under the eave due to
“shading” of the flame radiation.

Five burns were conducted where wall sections were exposed
to a spreading crown fire. As the crown fires reached the
downwind edge of the plot, turbulent flames extended into the
clearing beyond the forest edge. In two of the five burns, flames
extended beyond 10 meters to make contact with the wall section
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placed at 10 meters from the forest edge. When flame contact
occurred, the walls ignited; however, without flame contact, only
scorch occurred, as shown in figure 4. The wooden panels at 20
and 30 meters never ignited and the panel at 30 meters never
scorched.
Case studies. Case studies of actual W-UI fires provide an
independent comparison with SIAM and the crown fire experiments.
The actual fires incorporate a wide range of fire exposures. The
case studies chosen examine significant factors related to home
survival for two fires that destroyed hundreds of homes. The Bel
Air fire resulted in 484 homes destroyed (Howard et al. 1973) and
the Painted Cave fire destroyed 479 homes (Foote 1994).
Analyses of both fires indicate that home ignitions depend
on the characteristics of a home and its immediate surroundings.
Howard et al. (1973) observed 95 percent survival for homes with
nonflammable roofs and a vegetation clearance of 10 to 18 meters.
Foote (1994) observed 86 percent survival for homes with
nonflammable roofs and a clearance of 10 meters or more.
Discussion
Comparisons between SIAM calculations and the crown fire
experiments indicate that modeling overestimates the flame-towall distance required to prevent piloted ignition. Using the
flame heights from the experimental crown fires, SIAM estimates a
flame-to-wall distance of around 30 meters. During the crown fire
experiments when the flames remained at about 10 meters the wood
walls did not ignite and walls at 30 meters never scorched during
any burn. Cohen (2000) reports that this is expected since SIAM
assumes a uniform and constant heat source when actual flames are
neither uniform nor constant. Thus, the SIAM calculations for an
actual flame front represent severe-case estimates of the heat
received and the potential for ignition. The model calculated
distances represent a high estimate of the flame-wall separation
distance required to prevent ignitions (fig. 2).
Firebrands are also a principal W-UI ignition factor. Highly
ignitable homes can ignite during wildland fires without fire
spreading near the structure. This occurs when firebrands are
lofted downwind from fires. The firebrands subsequently collect
on and ignite flammable home materials and adjacent flammables.
Firebrands that result in ignitions can originate from distant
wildfires. For example, during the 1980 Panorama Fire (San
Bernardino, California), the initial firebrand ignitions to homes
occurred when the wildfire was burning in low shrubs about one
kilometer from the neighborhood. Although firebrands capable of
ignition can originate from a fire several kilometers away, homes
can only be threatened if the firebrands ignite the home directly
or ignite adjacent flammable materials that then ignite the home.
The analyses using modeling, experiments, and case studies
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did not explicitly address firebrand ignitions. However,
firebrand ignitions were implicitly considered because of the
firebrand exposures that occurred during the crown fire
experiments and the case studies. The experimental crown fires
provided a firebrand exposure that resulted in spot ignitions in
the dead wood and duff around the wall sections but not directly
on the wall sections. In the case studies, firebrand ignitions
occurred throughout the areas affected by the Bel Air and Painted
Cave fires. The high survival rate for homes with nonflammable
roofs and 10-20 meter vegetation clearances included firebrands
as an ignition factor, thus indicating that firebrand ignitions
also depend on the ignition characteristics of the home and the
adjacent flammable materials.
Research Conclusions
SIAM modeling, crown fire experiments, and case studies
indicate that the characteristics of a home and its immediate
surroundings determine a home’s ignition potential during
wildland fires. For this context, we can refer to the home and
its immediate surroundings as the home ignition zone (fig. 5).
And we can refer to the ignition potential within the home
ignition zone as home ignitability. The home ignition zone
extends to a few tens of meters around a home not hundreds of
meters or beyond. Home ignitions and thus, the W-UI fire loss
problem principally depend on home ignitability.

Figure 5— The ignition characteristics of a home and the burning
characteristics of the surrounding flammable materials within the
ignition zone determine a home’s W-UI ignition potential.
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Wildland fuel reduction beyond the home ignition zone does
not necessarily change home ignitability; therefore, wildland
fuel reduction does not necessarily mitigate the W-UI fire loss
problem. Consequently, if home ignitability is not considered for
reducing W-UI fire losses, extensive wildland fuel reduction must
eliminate a home’s exposure to flames and particularly

Figure 6— Even with wildland fuel reduction that keeps flames from
spreading to the home ignition zone, a highly ignitable home can
ignite from firebrands.

Figure 7— A low ignition potential home ignition zone reduces
potential fire destruction even if no vegetation fuel reduction
occurs in the surrounding wildlands.
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firebrands. Thus, wildland fuel reduction that is effective for
reducing the wildland fire intensity might be insufficient for
reducing the destruction of highly ignitable homes (fig. 6). In
contrast, a low home ignition potential reduces the chances of
fire destruction without extensive wildland fuel reduction (fig.
7). These findings indicate that the W-UI home fire loss problem
is a home ignitability issue largely independent of landscape
fuel reduction issues.
Management Implications
Fire losses depend on home ignitions and home ignitions
depend on home ignitability. Thus, home ignitability, being
limited to a home and its immediate surroundings, offers us the
opportunity to separate the W-UI structure fire loss problem from
other landscape-scale fire management issues. This conclusion has
significant implications for the actions and responsibilities of
homeowners and fire agencies, such as identifying and mapping the
potential for W-UI residential fire destruction, identifying
appropriate and effective mitigating actions, and determining who
should take responsibility for home ignitability.
Risk Assessment and Mapping Home Loss Potential. Because
home ignitions depend on home ignitability, the behavior of
wildland fires beyond the home or community site does not
necessarily correspond to the potential for W-UI fire losses.
Highly ignitable homes can be destroyed during lower-intensity
wildfires, whereas homes with low home ignitability can survive
high-intensity wildfires.
This conclusion has implications for reliably identifying
and mapping the potential home destruction during wildland fires.
The term "wildland-urban interface" suggests that residential
fire destruction occurs according to a geographical location.
However, this misrepresents the physical nature of the wildland
fire threat to homes. The wildland fire threat to homes is not
where it happens related to wildlands but how it happens related
to home ignitability. Therefore, to reliably map the potential
for W-UI home fire loss, home ignitability must be the principal
mapping characteristic. The information related to potential home
destruction must correspond to the home ignitability spatial
scale. That is, the information must relate to those
characteristics of the home and its immediate site within a few
tens of meters.
Wildland Fuel Hazard Reduction. Effective landscape fuel
reduction does not necessarily prevent W-UI home fire
destruction. Given severe fire conditions and high home
ignitability, any exposure to flames and particularly firebrands
can result in residential destruction. For example, fuel
reduction might be effective in limiting the extent of crown
fires in pine forests such as ponderosa pine (Pinus ponderosa)
but not eliminating all torching and crowning that can loft
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firebrands into a highly ignitable residential area. And, in
cover types such as California chaparral, lodgepole pine (Pinus
contorta) and spruce/fir (Picea/Abies) that normally experience
high intensity, stand replacement fires, effectively eliminating
a firebrand exposure may not be reasonably attainable. Thus, when
considering the use of wildland fuel hazard reduction for
protecting homes, an analysis specific to home ignitability
should determine the treatment effectiveness.
However, focusing efforts on homes and their immediate
surroundings can reduce W-UI home losses. At higher densities
where neighboring homes may occupy the immediate surroundings,
loss reductions may necessarily involve a community. If homes
have a sufficiently low home ignitability, a community exposed to
a severe wildfire can survive without major fire destruction.
This provides the option of mitigating the wildland fire threat
to homes at the residential location without extensive wildland
fuel reduction.
This should not imply that wildland vegetation management is
without purpose and should not occur. It implies that the W-UI
home fire loss issue can largely be addressed separately from
other issues that might require landscape fuel management (e.g.,
ecological, hydrologic, and aesthetic considerations). And this
translates to increased management options for the locations and
methods used to accomplish landscape benefits with complementary
benefits to communities.
WUI Home Loss Responsibility. If no wildfires or prescribed
fires occurred, the wildland fire threat to residential
development would not exist. However, our understanding of the
fire ecology for most of North America indicates that fire
exclusion is neither possible nor desirable. Therefore, we can
assume that wildland fires will occur at sometime in most of our
W-UI areas.
The extent of the home ignition zone corresponds more to
specific home and community ownership than to the landscapes of
federal, state and local land management agencies. This suggests
a corresponding responsibility for W-UI home fire loss potential
residing with homeowners and communities. Thus, the home should
not be considered a victim of wildland fire, but rather a
potential participant in the continuation of the wildland fire.
Home ignitability, i.e., the potential for W-UI home fire loss,
is a homeowner and community choice and responsibility.
An Alternative
Specific to the W-UI fire loss problem, home ignitability
ultimately implies the necessity for a change in the relationship
between homeowners and the fire services. Instead of all presuppression and fire protection responsibilities residing with
fire agencies, homeowners should take the principal
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responsibility for assuring adequately low home ignitability. The
fire services become a community partner providing homeowners
with the technical assistance needed for reducing home
ignitability. This will require a change in the current
relationship between fire agencies and homeowners from one of
protector-victim to one of partners. If a W-UI fire occurs with
the partnership implemented, low home ignitability and community
awareness will increase firefighter effectiveness for reducing
home fire losses. This approach defines a strategy of assisted
and managed community self-sufficiency (Cohen and Saveland 1997).
For success, this partnership perspective must be shared and
implemented equally by homeowners and the fire services.
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EXHIBIT O - Cohen (2008)

The trend of increasing wildfire intensity and size likely due to increasing fuel hazards is only one consequence
of fire suppression. Another legacy of the fire exclusion paradigm has far-reaching implications:
an organizational mindset that persistently frames the wildland-urban interface fire problem in terms
of fire suppression and control, to the exclusion of potentially more effective alternatives.
The author argues that it is time to change the paradigm.

The WildlandUrban
Interface
Fire Problem
A CONSEQUENCE OF THE FIRE EXCLUSION PARADIGM

T

he fire destruction of hundreds of homes associated with wildfires has
occurred in the United States for more than a century. From 1870 to 1920,
massive wildfires occurred principally in the Lake States but also elsewhere.
Wildfires such as Peshtigo (Wisconsin, 1871), Michigan (1881), Hinckley

(Minnesota, 1894), Adirondack (New York, 1903), the Big Blowup
(Idaho-Montana, 1910), and Cloquet (Minnesota, 1918) extended
across millions of acres, destroying towns and causing several
thousand civilian fatalities.1 This period produced significantly
greater destruction of property and lives than has occurred in
the past fifty years. More recently, the home destruction problem related to wildfires became nationally recognized in 1985
and has become known as the wildland-urban interface (WUI)
fire problem. The initial fire management response to the WUI

fire problem, principally organized by the U.S. Forest Service and
the National Fire Protection Association, resulted in the 1986
Wildfire Strikes Home conference.2 The current nationally supported Firewise program developed out of that initiative.3 Since
2000, federal and state wildland fire management policy has recognized the WUI fire problem as a principal issue in a number
of documents including the National Fire Plan (2000), Federal
Wildland Fire Management Policy (2001), 10-Year Comprehensive
Strategy (2001), and the Healthy Forests Restoration Act (2003).
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These homes near Lake Arrowhead, California, were destroyed on October 22, 2007, as part of the Grass Valley Fire, and serve as a WUI fire
disaster example. Although the homes initially ignited from the wildfire, structures continued to ignite and burn after the wildfire had largely
ceased its high-intensity spread.
Wildfire exclusion started as a prime directive in the early years
of the U.S. Forest Service and became a broad national perspective. Chief Forester Henry Graves stated in 1913 that “the necessity of preventing losses from forest fires requires no discussion.
It is the fundamental obligation of the Forest Service and takes
precedence over all other duties and activities.”4 Although several prominent foresters and researchers, like Coert DuBois of
the Forest Service and H. H. Chapman of Yale University, promoted the benefits of wildland burning in the 1920s and 1930s,
the questioning of fire control policies was considered a threat
to nationally organized forestry programs. For the next four
decades the public land management policy largely addressed
wildfires as unwanted—to be prevented, and if not prevented, to
be suppressed at the smallest area possible (the fire exclusion paradigm). Policy began to recognize wildland fire as a historical,
ecological factor in the late 1960s and early 1970s.5 Current policy recognizes that wildland fire can be an important ecological
process and provides latitude for planned burning (prescribed
fire) and designating unplanned fires as desirable (fire use).
However, in practice the nationwide total number of wildland
fires suppressed as wildfires overwhelmingly dominates the fire

occurrence statistics. For example, the ten-year (1998–2007) average number of total wildland fires per year designated for suppression is approximately 80,000 occurrences, compared with
327 designated as desirable.6 Although some agencies have more
management latitude in principle, the proportion of fires suppressed suggests that an exclusion approach largely continues.
The term “fire exclusion paradigm” in the article’s title refers to
this organizational culture and operational practice of preventing and suppressing nearly all wildland fires.
As a consequence of these practices, fire suppression (i.e., the
fire exclusion paradigm) has significantly contributed to the reduction of fire occurrence in most areas of the United States. The
National Fire Plan report states, “As a result of the all-out effort
to suppress fires, the annual acreage consumed by wildfires in
the lower 48 states dropped from 40 to 50 million acres (16 to 20
million hectares) a year in the early 1930s to about 5 million acres
(2 million hectares) in the 1970s.”7
In some ecosystems, such as the ponderosa pine (Pinus ponderosa) forests in the western U.S., the reduction of fire occurrence has resulted in significant changes to the species
composition and increases in the amount of live and dead
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vegetation.8 Furthermore, it has been shown that aggressive fire
suppression over many years has changed vegetation fuel structures.9 This has produced fuel accumulations and arrangements
that have enhanced the potential for the extensive areas of highintensity wildland fires experienced in recent years.

ALL COURTESY OF THE U.S. FOREST SERVICE

DEFINING DISASTER

This historical photo series shows how an initially open forest
(with management activity) dominated by ponderosa pine (Pinus
ponderosa) has become increasingly vegetated by predominantly
Douglas-fir (Pseudotsuga menziesii). Historically, such a site had
a fire every decade or so that maintained ponderosa pine in an open
condition. For more on changes in the ponderosa pine ecosystem,
see “‘Giant Pines and Grassy Glades’: The Historic Ponderosa Pine”
in Forest History Today Spring 2008.
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One might assume a direct relation between increased wildfire
intensity and WUI residential fire destruction; that is, the increased
potential for extreme fire behavior as a consequence of fire suppression (i.e., the fire exclusion paradigm) should inevitably exacerbate the WUI fire problem. Although the title of this essay
seems to imply this connection, that is ironically not the intent.
We cannot assume a direct causal linkage between extreme wildfires and WUI fire disasters. An examination is required as to how
homes ignite and cause WUI fire disasters. This examination in
turn provides the basis for further discussion proposing that the
consequence of the fire exclusion paradigm is principally about
framing the WUI fire problem in terms of wildfire control rather
than the home ignition potential.
By definition, wildland-urban interface fire disasters depend
on homes igniting during wildfires. If homes do not ignite and
burn during wildfires then the WUI fire problem largely does
not exist. We would have extreme wildfires without WUI fire
disasters. Disasters do not occur during most conditions when
normal fire protection capabilities can limit the residential fire
spread. Wildland fire suppression operations successfully control
ninety-seven to ninety-nine percent of all wildfires at initial attack,
and structure firefighters typically limit a fire within a single structure or prevent the fire from spreading beyond that structure.10
However, when residential development is exposed to extreme
wildfire conditions, numerous houses can ignite and burn simultaneously, overwhelming firefighters and reducing fire protection effectiveness. Thus, WUI fire disasters principally occur
during the extreme fire behavior conditions that account for the
one to three percent of the wildfires that escape initial attack control.11 Table 1 lists WUI fire disasters between 1990 and 2007.
Every one of these disasters occurred because extreme fire behavior conditions overwhelmed the firefighting resources.
The WUI fire disaster context can be generally described as a
set of contingencies. The disaster sequence starts when a wildfire or multiple wildfires burn during extreme fire conditions.
The combination of vegetation, weather conditions, and topography produces fast-spreading, intensely burning fire behavior
that overwhelms suppression efforts. If the extreme wildfire
spreads close enough to residential development with its flames
and firebrands (lofted burning embers), hundreds of ignitable
homes can be simultaneously exposed. Although protection may
be effective for some homes, an extreme wildfire’s high intensities and high rate of area growth (rapid spread and spot ignitions)
ignites too many houses and threatens firefighters’ safety, preventing them from protecting all structures. With homeowners
likely evacuated and firefighters unable to protect every house,
initially small, easy-to-extinguish ignitions can result in total home
destruction. Note in the disaster sequence shown in Chart 1 that
given an extreme wildfire, the WUI fire disaster requires ignitable
homes. If homes are sufficiently resistant to ignition and do not
ignite during the extreme wildfire exposure, then the homes

Severe Wildfire Conditions
Fuel, weather,
and topography

Extreme Fire Behavior

given
ignition

High fire intensities
and growth rates

Residential Fires

given
homes

High ignitability produces
many home ignitions

Fire Protection Resources

Fire Protection Effectiveness

WUI Fire Disaster

Burning homes
overwhelming

Reduced
or nonexistent

Potentially hundreds of
destroyed homes

Chart 1. The WUI fire disaster context depends on exposure of vulnerable homes to uncontrollable, extreme fire behavior. If the number of burn-

ing and vulnerable homes overwhelms the fire protection capability, fire protection effectiveness is reduced, and many homes are left without protection. If homes are ignition-resistant then many homes do not ignite and fire protection is not overwhelmed by the ignitions that do occur.
Thus, an extreme wildfire can occur without a WUI fire disaster.

Table 1. Wildland-Urban Interface Disasters During Extreme Wildfires (1990–2007)
Year
1990
1991
1993
1996
1998
2000
2002
2003
2006
2007

Incident
Painted Cave
Spokane “Firestorm”
Tunnel/Oakland
Laguna Hills
Old Topanga
Millers Reach
Florida Fires
Cerro Grande
Hayman
Rodeo-Chediski
Aspen
Old, Cedar, etc.
Texas-Oklahoma Fires
Angora
Witch, Slide, Grass Valley, etc.

Location
Santa Barbara, CA
Spokane, WA
Oakland, CA

Homes destroyed (approx.)
479
108
2900

Laguna and Malibu, CA
Big Lake, AK
Flagler and Volusia counties, FL
Los Alamos, NM
Lake George, CO
Heber-Overgaard, AZ
Summerhaven, AZ
Southern CA
Texas and Oklahoma
Lake Tahoe, CA
Southern CA

634
344
300
235
132
426
340
3640
723
245
2180

survive without firefighter protection: we have an extreme wildfire but not a WUI fire disaster. Thus, WUI fire disasters principally depend on home ignition potential.
Research shows that a home’s ignition potential during
extreme wildfires is determined by the characteristics of its exterior materials and design and their response to burning objects
within one hundred feet (thirty meters) and firebrands (burning
embers). This area—a home and its immediate surroundings—
is called the home ignition zone. Homes ignite and burn by meet-

ing and sustaining the requirements for combustion—that is, by
maintaining sufficient fuel (house), heat (adjacent burning
objects), and oxygen (air). During extreme WUI fires, the requirements for combustion can be met in two principal ways: from
flames—radiation and convection heating—and from firebrand
ignitions directly on a house (burning ember spot ignitions).12
Computational modeling and laboratory and field experiments that describe the heat transfer required for ignition have
shown that the large flames of burning shrubs and tree canopies

FOREST HISTORY TODAY | FALL 2008

23

The home ignition zone principally determines a home’s ignition potential. The zone includes the home in relation to its surroundings within
100–200 feet of the home.
(crown fires) must be within one hundred feet to ignite a home’s
wood exterior. Actual case examinations find that extreme wildfire behavior does not occur within most residential areas; rather,
most destroyed homes ignite from smaller flames and directly
from firebrands. The evidence is unconsumed vegetation surrounding most destroyed homes (pages 21 and 25). Thus, given
an extreme wildfire, the home ignition zone principally determines the potential for a WUI fire disaster.
PREVENTING DISASTER

The above research suggests an alternative for preventing disastrous home destruction without the necessity of controlling wildfires under extreme conditions. Addressing conditions within the
home ignition zone can significantly reduce the home ignition
potential. Thus, given ignition-resistant homes, extreme wildfires can spread to residential areas without incurring WUI fire
disasters. However, WUI ignition resistance (a wildfire compatibility approach) is largely not the primary method used for disaster prevention. Although the home ignition zone approach for
preventing WUI fire disasters has been adopted by the national
Firewise program, fire suppression remains the principal
approach.
The wildland fire management approach for preventing WUI
fire disasters largely addresses the wildfire outside the home ignition zone rather than a home’s ignition potential as determined
by the conditions within the home ignition zone. Since 2000,
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agency fire management policy initiatives have emphasized fire
suppression. For example, the U.S. Departments of Agriculture
and Interior produced a report in response to the home destruction (principally Los Alamos) and wildfires of 2000 that became
known as the National Fire Plan. This report designated fire suppression at the federal, state, and local levels as the first priority.13 Several years later a multiagency plan was developed called
the 10-Year Comprehensive Strategy. This plan is currently in
effect and promotes multiagency collaboration for reducing wildfire risks, including the risk of WUI fire disasters. The first goal
of the strategy directs the improvement of wildfire prevention
and suppression. In general, the 10-Year Comprehensive Strategy
promotes a fire suppression approach for preventing WUI fire
disasters without significant consideration for home ignition
potential.14 Vegetation fuel reduction treatments, as reported in
the Healthy Forests Report of May 2007, also indicate a wildfire
modification and control approach that does not address a
home’s ignition potential.15 Agency WUI fuel treatments largely
do not address home ignitability but rather areas outside the
home ignition zone. Fuel treatments in the vicinity are expected
to protect homes by creating conditions that enable successful
fire suppression.
Wildfire operations appear to be consistent with the above
policy as indicated by the significant U.S. Forest Service expenditure of suppression resources for WUI protection. A November
2006 Office of Inspector General (USDA) report on large wildfire suppression costs states,

COURTESY OF THE U.S. FOREST SERVICE

This is a typical WUI fire disaster scene with unconsumed and green vegetation surrounding burned structures (Grass Valley Fire). The homes
ignited from low-intensity surface fires and firebrands (lofted burning embers). The trees then caught fire from the burning homes. The totality
of destruction is due to the lack of fire suppression rather than the intensity of the initial ignition sources.
FS managers and staff stated that WUI protection was the major
driver of FS suppression costs, with some staff estimating that
between 50 to 95 percent of large wildfire suppression expenditures were directly related to protecting private property and
homes in the WUI…. When FS protection responsibilities are
directly adjacent to WUI development, FS line officers feel compelled to aggressively suppress wildfires because the fires threaten
privately-owned structures, even if the fires pose no threat to FS
resources.16
Those findings are consistent with Forest Service Manual directives regarding WUI fire protection. Section 5137 of the manual
defines Forest Service structure protection measures in terms of
wildfire control. “The Forest Service’s primary responsibility and
objective for structure fire protection is to suppress wildfire before
it reaches structures.”17
The evidence from policy documents, fire management
operations, and manual directives indicates that wildfire suppression and activities in support of suppression constitute the
principal approach for preventing disastrous residential fire
destruction. Yet the evidence suggests that reasonable levels of
fire suppression cannot prevent WUI fire disasters. The

inevitability of wildfires, including the extreme wildfires that
account for the one to three percent of the fires that escape
control, is axiomatic. But WUI fire disasters occur during this
one to three percent of uncontrollable wildfires. This might
suggest the inevitability of WUI fire disasters; however, it is
the home ignition zone that principally determines the potential for WUI fire disasters. The continued focus on fire suppression largely to the exclusion of alternatives that address
home ignition potential suggests a persistent inappropriate
framing of the WUI fire problem in terms of the fire exclusion
paradigm.
Preventing WUI fire disasters requires that the problem be
framed in terms of home ignition potential. Because this principally involves the home ignition zone, and the home ignition
zone primarily falls within private ownership, the responsibility
for preventing home ignitions largely falls within the authority
of the property owner. Preventing wildfire disasters thus means
fire agencies helping property owners mitigate the vulnerability
of their structures. The continued fire management focus on fire
suppression suggests the WUI fire problem persists largely as a
consequence of framing the WUI fire problem primarily in terms
of the fire exclusion paradigm.
■
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