
APPENDIX A: Predicted West Fork Complex Wildfire Flood Response for Individual Drainages 

• South Fork Rio Grande 
• Leopard (Lower Goose) and Elk Creeks 
• Upper Goose Creek 
• Trout Creek 
• Upper Rio Grande 
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West Fork Complex Fire Area Estimated Flood Magnification
South Fork Rio Grande

±aerial imagery collected 8/2011

1:50,000
0 10.5 Miles

# pour point
modeled stream reach
watershed delineation

soil burn severity, 7-18-2013
low
moderate
high

12/12/2013

Peak flow predictions and flood magnification ratios are
provided for the 6-hour, 25-year rain event. The magnification
ratios (larger bold, white numbers) are computed as
(post fire peak flow) / (pre fire peak flow). Predicted peak
flows are also provided in the table below.
Methods:
* Post and pre fire flows predicted using the NRCS Curve 
  Number (CN) methodology, using a 6-hour rainfall event
  over the entire stream catchment. 
* Simulation modeled in HEC-HMS (3.5).
* CN development accounted for hydrologic soil group,
  vegetation type and soil burn severity.
* Streamflow routing performed using Muskingum-Cunge
  methodology.
* Sediment bulking factor included in seperate prediction
  values, using a simple multiplication factor that is
  dependent upon the catchment percent moderate 
  and high soil burn severity.
* Aerial precipitation reduction factors applied for 
  catchements > 11 mi^2.
Questions? Contact Steven Yochum, NRCS Hydrologist
(970-295-5657, steven.yochum@co.usda.gov)
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West Fork Complex Fire Area Estimated Flood Magnification
Leopard (Lower Goose) and Elk Creeks

±aerial imagery collected 8/2011

1:50,000
0 10.5 Miles

# pour point
modeled stream reach
watershed delineation

soil burn severity, 7-18-2013
low
moderate
high

12/12/2013

Peak flow predictions and flood magnification ratios are
provided for the 6-hour, 25-year rain event. The magnification
ratios (larger bold, white numbers) are computed as
(post fire peak flow) / (pre fire peak flow). Predicted peak
flows are also provided in the table below.
Methods:
* Post and pre fire flows predicted using the NRCS Curve 
  Number (CN) methodology, using a 6-hour rainfall event
  over the entire stream catchment. 
* Simulation modeled in HEC-HMS (3.5).
* CN development accounted for hydrologic soil group,
  vegetation type and soil burn severity.
* Streamflow routing performed using Muskingum-Cunge
  methodology.
* Sediment bulking factor included in seperate prediction
  values, using a simple multiplication factor that is
  dependent upon the catchment percent moderate 
  and high soil burn severity.
* Aerial precipitation reduction factors applied for 
  catchements > 11 mi^2.
Questions? Contact Steven Yochum, NRCS Hydrologist
(970-295-5657, steven.yochum@co.usda.gov)
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West Fork Complex Fire Area Estimated Flood Magnification
Upper Goose Creek

±aerial imagery collected 8/2011

1:60,000
0 10.5 Miles

# pour point
modeled stream reach
watershed delineations

soil burn severity, 7-18-2013
low
moderate
high

12/12/2013

Peak flow predictions and flood magnification ratios are
provided for the 6-hour, 25-year rain event. The magnification
ratios (larger bold, white numbers) are computed as
(post fire peak flow) / (pre fire peak flow). Predicted peak
flows are also provided in the table below.
Methods:
* Post and pre fire flows predicted using the NRCS Curve 
  Number (CN) methodology, using a 6-hour rainfall event
  over the entire stream catchment. 
* Simulation modeled in HEC-HMS (3.5).
* CN development accounted for hydrologic soil group,
  vegetation type and soil burn severity.
* Streamflow routing performed using Muskingum-Cunge
  methodology.
* Sediment bulking factor included in seperate prediction
  values, using a simple multiplication factor that is
  dependent upon the catchment percent moderate 
  and high soil burn severity.
* Aerial precipitation reduction factors applied for 
  catchements > 11 mi^2.
Questions? Contact Steven Yochum, NRCS Hydrologist
(970-295-5657, steven.yochum@co.usda.gov)
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Trout Creek

±aerial imagery collected 8/2011
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soil burn severity, 7-18-2013
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12/13/2013

Peak flow predictions and flood magnification ratios are
provided for the 6-hour, 25-year rain event. The magnification
ratios (larger bold, white numbers) are computed as
(post fire peak flow) / (pre fire peak flow). Predicted peak
flows are also provided in the table below.
Methods:
* Post and pre fire flows predicted using the NRCS Curve 
  Number (CN) methodology, using a 6-hour rainfall event
  over the entire stream catchment. 
* Simulation modeled in HEC-HMS (3.5).
* CN development accounted for hydrologic soil group,
  vegetation type and soil burn severity.
* Streamflow routing performed using Muskingum-Cunge
  methodology.
* Sediment bulking factor included in seperate prediction
  values, using a simple multiplication factor that is
  dependent upon the catchment percent moderate 
  and high soil burn severity.
* Aerial precipitation reduction factors applied for 
  catchements > 11 mi^2.
Questions? Contact Steven Yochum, NRCS Hydrologist
(970-295-5657, steven.yochum@co.usda.gov)
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West Fork Complex Fire Area Estimated Flood Magnification
Upper Rio Grande

±
1:60,000
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# pour point
modeled stream reach
watershed delineations

soil burn severity, 7-18-2013
low
moderate
high

12/13/2013

Peak flow predictions and flood magnification ratios are
provided for the 6-hour, 25-year rain event. The magnification
ratios (larger bold, white numbers) are computed as
(post fire peak flow) / (pre fire peak flow). Predicted peak
flows are also provided in the table below.
Methods:
* Post and pre fire flows predicted using the NRCS Curve 
  Number (CN) methodology, using a 6-hour rainfall event
  over the entire stream catchment. 
* Simulation modeled in HEC-HMS (3.5).
* CN development accounted for hydrologic soil group,
  vegetation type and soil burn severity.
* Streamflow routing performed using Muskingum-Cunge
  methodology.
* Sediment bulking factor included in seperate prediction
  values, using a simple multiplication factor that is
  dependent upon the catchment percent moderate 
  and high soil burn severity.
* Aerial precipitation reduction factors applied for 
  catchements > 11 mi^2.
Questions? Contact Steven Yochum, NRCS Hydrologist
(970-295-5657, steven.yochum@co.usda.gov)
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APPENDIX B: Predicted West Fork Complex Wildfire Sediment Yield Response for Individual 
Drainages 

• South Fork Rio Grande 
• Leopard (Lower Goose) and Elk Creeks 
• Upper Goose Creek 
• Trout Creek 
• Upper Rio Grande 
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S ediment delivery ra tios a re provided for cha nges in 30 yea r
a vera ge a nnua l sediment yield a t computa tion points. The ra tios
(la rger bold, white numbers) a re computed a s (post fire a vera ge
a nnua l sediment yield) / (pre fire a vera ge a nnua l sediment yield).
S ediment yields were estima ted using the R evised U niversa l
S oil Loss Equa tion (R U S LE, A=R ∙K∙(LS )∙C ∙P) , which is the
product of ra in fa ll erosivity (R ), soil erodibility (K), slope length
(L), slope steepness (S ), soil cover type (C), a nd soil/cover
ma na gement (P).

Methods:
* Pre a nd post predicted erosion ra tes a re ba sed on the NR CS
  R U S LE equa tion executed within a  Geogra phica l Informa tion
  S ystem (GIS ) using terra in a na lysis to ca lcula te slope length (L)
  a nd steepness (S ) fa ctors, with simple ma p a lgebra  sta tements
  to compute R , K a nd C fa ctors derived from a ncilla ry spa tia l
  da ta sets. The soil/cover ma na gement (P) fa ctor wa s a ssumed
  to be equa l to unity due to la ck of spa tia l informa tion on
  ma na gement a ctivity in the a rea .
* The soil cover fa ctor (C) wa s a ltered ba sed on the Burned Area  
  R eflecta nce Cla ssifica tion (BAR C), with severe, modera te a nd
  low burned a rea s receiving infla ted va lues from pre fire
  conditions.
* For ea ch of the two burn scena rios (pre & post) the five R U S LE
  spa tia l fa ctors a re multiplied together then routed downslope
  a nd a vera ged to compute a t-a -point estima ted sediment yield.
* The ra infa ll erosivity (R ) fa ctor wa s a cquired from the EPA
  EMAP spa tia l da ta set a nd held consta nt between the two
  scena rios beca use these va lues a re ba sed on 30 yea r ra infa ll
  a vera ges.
* The soil erodibility (K) fa ctor wa s a cquired from the NR CS
  S S U R GO spa tia l da ta set a nd held consta nt between the two
  scena rios.
* The hillslope steepness a nd length va lues were derived from
  the Na tiona l Eleva tion Da ta set (NED) 10 meter da ta set a nd 
  held consta nt between the two scena rios.
These results a re provided a s a n initia l a ssessment of increa sed
sediment yield potentia l to be expected from the W est Fork
Complex W ildfire a rea . The results should be used a s a  tool to
eva lua te the ma gnitude of cha nge in sediment yield a nd not the
a bsolute a mount of sediment expected.
Q uestions? Conta ct John Norma n (S oil S cientist, 970-491-6094,
john.norma n@co.usda .gov) or S teven Y ochum (Hydrologist, 
970-295-5657, steven.yochum@co.usda .gov)

West Fork Complex Fire Area Estimated Sediment Yield Magnification
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West Fork Complex Fire Area Estimated Sediment Yield Magnification

S ediment delivery ra tios a re provided for cha nges in 30 yea r
a vera ge a nnua l sediment yield a t computa tion points. The ra tios
(la rger bold, white numbers) a re computed a s (post fire a vera ge
a nnua l sediment yield) / (pre fire a vera ge a nnua l sediment yield).
S ediment yields were estima ted using the R evised U niversa l
S oil Loss Equa tion (R U S LE, A=R ∙K∙(LS )∙C ∙P) , which is the
product of ra in fa ll erosivity (R ), soil erodibility (K), slope length
(L), slope steepness (S ), soil cover type (C), a nd soil/cover
ma na gement (P).

Methods:
* Pre a nd post predicted erosion ra tes a re ba sed on the NR CS
  R U S LE equa tion executed within a  Geogra phica l Informa tion
  S ystem (GIS ) using terra in a na lysis to ca lcula te slope length (L)
  a nd steepness (S ) fa ctors, with simple ma p a lgebra  sta tements
  to compute R , K a nd C fa ctors derived from a ncilla ry spa tia l
  da ta sets. The soil/cover ma na gement (P) fa ctor wa s a ssumed
  to be equa l to unity due to la ck of spa tia l informa tion on
  ma na gement a ctivity in the a rea .
* The soil cover fa ctor (C) wa s a ltered ba sed on the Burned Area  
  R eflecta nce Cla ssifica tion (BAR C), with severe, modera te a nd
  low burned a rea s receiving infla ted va lues from pre fire
  conditions.
* For ea ch of the two burn scena rios (pre & post) the five R U S LE
  spa tia l fa ctors a re multiplied together then routed downslope
  a nd a vera ged to compute a t-a -point estima ted sediment yield.
* The ra infa ll erosivity (R ) fa ctor wa s a cquired from the EPA
  EMAP spa tia l da ta set a nd held consta nt between the two
  scena rios beca use these va lues a re ba sed on 30 yea r ra infa ll
  a vera ges.
* The soil erodibility (K) fa ctor wa s a cquired from the NR CS
  S S U R GO spa tia l da ta set a nd held consta nt between the two
  scena rios.
* The hillslope steepness a nd length va lues were derived from
  the Na tiona l Eleva tion Da ta set (NED) 10 meter da ta set a nd 
  held consta nt between the two scena rios.
These results a re provided a s a n initia l a ssessment of increa sed
sediment yield potentia l to be expected from the W est Fork
Complex W ildfire a rea . The results should be used a s a  tool to
eva lua te the ma gnitude of cha nge in sediment yield a nd not the
a bsolute a mount of sediment expected.
Q uestions? Conta ct John Norma n (S oil S cientist, 970-491-6094,
john.norma n@co.usda .gov) or S teven Y ochum (Hydrologist, 
970-295-5657, steven.yochum@co.usda .gov)
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S ediment delivery ra tios a re provided for cha nges in 30 yea r
a vera ge a nnua l sediment yield a t computa tion points. The ra tios
(la rger bold, white numbers) a re computed a s (post fire a vera ge
a nnua l sediment yield) / (pre fire a vera ge a nnua l sediment yield).
S ediment yields were estima ted using the  R evised U niversa l
S oil Loss Equa tion (R U S LE, A=R ∙K∙(LS )∙C ∙P) , which is the
product of ra in fa ll erosivity (R ), soil erodibility (K), slope length
(L), slope steepness (S ), soil cover type (C), a nd soil/cover
ma na gement (P).

Methods:
* Pre a nd post predicted erosion ra tes a re ba sed on the NR CS
  R U S LE equa tion executed within a  Geogra phica l Informa tion
  S ystem (GIS ) using terra in a na lysis to ca lcula te slope length (L)
  a nd steepness (S ) fa ctors, with simple ma p a lgebra  sta tements
  to compute R , K a nd C fa ctors derived from a ncilla ry spa tia l
  da ta sets. The soil/cover ma na gement (P) fa ctor wa s a ssumed
  to be equa l to unity due to la ck of spa tia l informa tion on
  ma na gement a ctivity in the a rea .
* The soil cover fa ctor (C) wa s a ltered ba sed on the Burned Area  
  R eflecta nce Cla ssifica tion (BAR C), with severe, modera te a nd
  low burned a rea s receiving infla ted va lues from pre fire
  conditions.
* For ea ch of the two burn scena rios (pre & post) the five R U S LE
  spa tia l fa ctors a re multiplied together then routed downslope
  a nd a vera ged to compute a t-a -point estima ted sediment yield.
* The ra infa ll erosivity (R ) fa ctor wa s a cquired from the EPA
  EMAP spa tia l da ta set a nd held consta nt between the two
  scena rios beca use these va lues a re ba sed on 30 yea r ra infa ll
  a vera ges.
* The soil erodibility (K) fa ctor wa s a cquired from the NR CS
  S S U R GO spa tia l da ta set a nd held consta nt between the two
  scena rios.
* The hillslope steepness a nd length va lues were derived from
  the Na tiona l Eleva tion Da ta set (NED) 10 meter da ta set a nd 
  held consta nt between the two scena rios.
These results a re provided a s a n initia l a ssessment of increa sed
sediment yield potentia l to be expected from the W est Fork
Complex W ildfire a rea . The results should be used a s a  tool to
eva lua te the ma gnitude of cha nge in sediment yield a nd not the
a bsolute a mount of sediment expected.
Q uestions? Conta ct John Norma n (S oil S cientist, 970-491-6094,
john.norma n@co.usda .gov) or S teven Y ochum (Hydrologist, 
970-295-5657, steven.yochum@co.usda .gov)
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West Fork Complex Fire Area Estimated Sediment Yield Magnification

S ediment delivery ra tios a re provided for cha nges in 30 yea r
a vera ge a nnua l sediment yield a t computa tion points. The ra tios
(la rger bold, white numbers) a re computed a s (post fire a vera ge
a nnua l sediment yield) / (pre fire a vera ge a nnua l sediment yield).
S ediment yields were estima ted using the  R evised U niversa l
S oil Loss Equa tion (R U S LE, A=R ∙K∙(LS )∙C ∙P) , which is the
product of ra in fa ll erosivity (R ), soil erodibility (K), slope length
(L), slope steepness (S ), soil cover type (C), a nd soil/cover
ma na gement (P).

Methods:
* Pre a nd post predicted erosion ra tes a re ba sed on the NR CS
  R U S LE equa tion executed within a  Geogra phica l Informa tion
  S ystem (GIS ) using terra in a na lysis to ca lcula te slope length (L)
  a nd steepness (S ) fa ctors, with simple ma p a lgebra  sta tements
  to compute R , K a nd C fa ctors derived from a ncilla ry spa tia l
  da ta sets. The soil/cover ma na gement (P) fa ctor wa s a ssumed
  to be equa l to unity due to la ck of spa tia l informa tion on
  ma na gement a ctivity in the a rea .
* The soil cover fa ctor (C) wa s a ltered ba sed on the Burned Area  
  R eflecta nce Cla ssifica tion (BAR C), with severe, modera te a nd
  low burned a rea s receiving infla ted va lues from pre fire
  conditions.
* For ea ch of the two burn scena rios (pre & post) the five R U S LE
  spa tia l fa ctors a re multiplied together then routed downslope
  a nd a vera ged to compute a t-a -point estima ted sediment yield.
* The ra infa ll erosivity (R ) fa ctor wa s a cquired from the EPA
  EMAP spa tia l da ta set a nd held consta nt between the two
  scena rios beca use these va lues a re ba sed on 30 yea r ra infa ll
  a vera ges.
* The soil erodibility (K) fa ctor wa s a cquired from the NR CS
  S S U R GO spa tia l da ta set a nd held consta nt between the two
  scena rios.
* The hillslope steepness a nd length va lues were derived from
  the Na tiona l Eleva tion Da ta set (NED) 10 meter da ta set a nd 
  held consta nt between the two scena rios.
These results a re provided a s a n initia l a ssessment of increa sed
sediment yield potentia l to be expected from the W est Fork
Complex W ildfire a rea . The results should be used a s a  tool to
eva lua te the ma gnitude of cha nge in sediment yield a nd not the
a bsolute a mount of sediment expected.
Q uestions? Conta ct John Norma n (S oil S cientist, 970-491-6094,
john.norma n@co.usda .gov) or S teven Y ochum (Hydrologist, 
970-295-5657, steven.yochum@co.usda .gov)
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West Fork Complex Fire Area Estimated Sediment Yield Magnification

S edim ent delivery ra tios a re provided for cha nges in 30 yea r
a vera ge a nnua l sedim ent yield a t com puta tion points. T he ra tios
(la rger b old, white num b ers) a re com puted a s (post fire a vera ge
a nnua l sedim ent yield) / (pre fire a vera ge a nnua l sedim ent yield).
S edim ent yields were estim a ted using the  R evised Universa l
S oil Loss Equa tion (R US LE, A=R ∙K∙(LS )∙C ∙P) , which is the
product of ra in fa ll erosivity (R ), soil erodib ility (K), slope length
(L), slope steepness (S ), soil cover type (C), a nd soil/cover
m a na gem ent (P).

Methods:
* Pre a nd post predicted erosion ra tes a re b a sed on the NR CS
  R US LE equa tion executed within a  Geogra phica l Inform a tion
  S ystem  (GIS ) using terra in a na lysis to ca lcula te slope length (L)
  a nd steepness (S ) fa ctors, with sim ple m a p a lgeb ra  sta tem ents
  to com pute R , K a nd C fa ctors derived from  a ncilla ry spa tia l
  da ta sets. T he soil/cover m a na gem ent (P) fa ctor wa s a ssum ed
  to b e equa l to unity due to la ck of spa tia l inform a tion on
  m a na gem ent a ctivity in the a rea .
* T he soil cover fa ctor (C) wa s a ltered b a sed on the Burned Area  
  R eflecta nce Cla ssifica tion (BAR C), with severe, m odera te a nd
  low b urned a rea s receiving infla ted va lues from  pre fire
  conditions.
* For ea ch of the two b urn scena rios (pre & post) the five R US LE
  spa tia l fa ctors a re m ultiplied together then routed downslope
  a nd a vera ged to com pute a t-a -point estim a ted sedim ent yield.
* T he ra infa ll erosivity (R ) fa ctor wa s a cquired from  the EPA
  EMAP spa tia l da ta set a nd held consta nt b etween the two
  scena rios b eca use these va lues a re b a sed on 30 yea r ra infa ll
  a vera ges.
* T he soil erodib ility (K) fa ctor wa s a cquired from  the NR CS
  S S UR GO spa tia l da ta set a nd held consta nt b etween the two
  scena rios.
* T he hillslope steepness a nd length va lues were derived from
  the Na tiona l Eleva tion Da ta set (NED) 10 m eter da ta set a nd 
  held consta nt b etween the two scena rios.
T hese results a re provided a s a n initia l a ssessm ent of increa sed
sedim ent yield potentia l to b e expected from  the W est Fork
Com plex W ildfire a rea . T he results should b e used a s a  tool to
eva lua te the m a gnitude of cha nge in sedim ent yield a nd not the
a b solute a m ount of sedim ent expected.
Questions? Conta ct J ohn Norm a n (S oil S cientist, 970-491-6094,
john.norm a n@co.usda .gov) or S teven Y ochum  (Hydrologist, 
970-295-5657, steven.yochum @co.usda .gov)


