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West Fork Complex Fire Area Estimated Flood Magnification
South Fork Rio Grande 12/12/2013 N
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| United States Department of Agriculture aerial imagery collected 8/2011
Natural Resources Conservation Service

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 1:50,000
Leopard (Lower Goose) and Elk Creeks 12/12/2013 N 0.5 1 Miles
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United States Department of Agriculture aerial imagery collected 8/2011
Natural Resources Conservation Service

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, T ; Jiir 2 e '
vegetation type and soil burn severity. s Oy L N A ; ~ ElkCreekB

* Streamflow routing performed using Muskingum-Cunge o e L i s ' Y =i L
methodology. Jo% A ST b 4 ik cwR At PR ¢

* Sediment bulking factor included in seperate prediction Seg .gi-;‘-"-ligopard ;Crge‘k = - 4 : W :
values, using a simple multiplication factor that is ' ' G ' g R e e 3 ' 3
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)

25-Year Rain Event
Pour Drainage Predicted Flow (cfs) Post/Pre
Point Area (mi®) | Pre Fire Post Fire Bulking Peak Flow
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West Fork Complex Fire Area Estimated Flood Magnification
Upper Goose Creek 12/12/2013 N
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United States Department of Agriculture aerial imagery collected 8/2011
Natural Resources Conservation Service

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)

25-Year Rain Event
Pour Drainage Predicted Flow (cfs) Post/Pre
Point Area (mi®) |Pre Fire Post Fire Bulking Peak Flow
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| West Fork Complex Fire Area Estimated Flood Magnification
 Trout Creek 12/13/2013 N
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| United States Department of Agriculture aerial imagery collected 8/2011
Natural Resources Conservation Service

| 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)

25-Year Rain Event
Pour Drainage Predicted Flow (cfs) Post/Pre
Point Area (mi°)|Pre Fire Post Fire Bulking Peak Flow
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West Fork Complex Fire Area Estimated Flood Magnification
12/13/2013 N

Upper Rio Grande
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United States Department of Agriculture
Natural Resources Conservation Service

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)

25-Year Rain Event
Pour Drainage Predicted Flow (cfs) Post/Pre
Point Area (mi®) |Pre Fire Post Fire Bulking Peak Flow
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APPENDIX B: Predicted West Fork Complex Wildfire Sediment Yield Response for Individual
Drainages

South Fork Rio Grande
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NRCS Colorado State Office B-1 January 23, 2014



West Fork Complex Fire Area Estimated Sediment Yield Magnification 1:50,000
South Fork Rio Grande 12/18/2013 N 0 0.5 1 Miles
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| United States Department of Agriculture

aerial imagery collected 8/2011
Natural Resources Conservation Service

Sediment delivery ratios are provided for changes in 30 year e &) . T Vi : : . e . 123 % o
average annual sediment yield at computation points. The ratios | . ¥li 7o 8 o EEeEES E sy wo® 4 8ty Trout Creekg
(larger bold, white numbers) are computed as (post fire average i Aadlhy - - W : ' -
annual sediment yield) / (pre fire average annual sediment yield).

Sediment yields were estimated using the Revised Universal
Soil Loss Equation (RUSLE, A=R-K-(LS)-C -P), which is the
product of rain fall erosivity (R), soil erodibility (K), slope length
(L), slope steepness (S), soil cover type (C), and soil/cover
management (P).

Methods:

* Pre and post predicted erosion rates are based on the NRCS
RUSLE equation executed within a Geographical Information ; g - ; ~ b LN _
System (GIS) using terrain analysis to calculate slope length (L) o i - g W o A ) -'i"?i‘ﬁfﬁecker Cr'e'e ;
and steepness (S) factors, with simple map algebra statements - ! o LA \ s ‘%
to compute R, K and C factors derived from ancillary spatial " s _ el T e G -
datasets. The soil/cover management (P) factor was assumed D ey S\ 5 '
to be equal to unity due to lack of spatial information on
management activity in the area.

* The soil cover factor (C) was altered based on the Burned Area
Reflectance Classification (BARC), with severe, moderate and
low burned areas receiving inflated values from pre fire
conditions.

* For each of the two burn scenarios (pre & post) the five RUSLE
spatial factors are multiplied together then routed downslope
and averaged to compute at-a-point estimated sediment yield.

* The rainfall erosivity (R) factor was acquired from the EPA
EMAP spatial dataset and held constant between the two
scenarios because these values are based on 30 year rainfall
averages.

* The soil erodibility (K) factor was acquired from the NRCS
SSURGO spatial dataset and held constant between the two
scenarios.

* The hillslope steepness and length values were derived from
the National Elevation Dataset (NED) 10 meter dataset and
held constant between the two scenarios.

T
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West Fork Complex Fire Area Estimated Sediment Yield Magnification 1:50,000
Leopard (Lower Goose) and Elk Creeks 1/23/2014 N 0 0.5 1 Miles

== ONRC

United States Department of Agriculture aerial imagery collected 8/2011
Natural Resources Conservation Service

Sediment delivery ratios are provided for changes in 30 year
average annual sediment yield at computation points. The ratios
(larger bold, white numbers) are computed as (post fire average
annual sediment yield) / (pre fire average annual sediment yield).

Sediment yields were estimated using the Revised Universal
Soil Loss Equation (RUSLE, A=R-K-(LS)-C -P), which is the
product of rain fall erosivity (R), soil erodibility (K), slope length
(L), slope steepness (S), soil cover type (C), and soil/cover
management (P).

Methods:
* Pre and post predicted erosion rates are based on the NRCS
RUSLE equation executed within a Geographical Information
System (GIS) using terrain analysis to calculate slope length (L)
and steepness (S) factors, with simple map algebra statements
to compute R, K and C factors derived from ancillary spatial _
datasets. The soil/cover management (P) factor was assumed , @ e
to be equal to unity due to lack of spatial information on . ol Lo Leopard Creek i
management activity in the area. ',- 7 e : Sled
* The soil cover factor (C) was altered based on the Burned Area [ : % (SSmyny e L o\
Reflectance Classification (BARC), with severe, moderate and : ' s i
low burned areas receiving inflated values from pre fire
conditions.
* For each of the two burn scenarios (pre & post) the five RUSLE
spatial factors are multiplied together then routed downslope
and averaged to compute at-a-point estimated sediment yield.
* The rainfall erosivity (R) factor was acquired from the EPA
EMAP spatial dataset and held constant between the two
scenarios because these values are based on 30 year rainfall
averages.
* The soil erodibility (K) factor was acquired from the NRCS
SSURGO spatial dataset and held constant between the two
scenarios.
* The hillslope steepness and length values were derived from
the National Elevation Dataset (NED) 10 meter dataset and
held constant between the two scenarios.
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These results are provided as an initial assessment of increased
sediment yield potential to be expected from the West Fork
Complex Wildfire area. The results should be used as a tool to
evaluate the magnitude of change in sediment yield and not the
absolute amount of sediment expected.
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West Fork Complex Fire Area Estimated Sediment Yield Magnification 1:60,000
Upper Goose Creek 1/123/2014 N 0 0.5 1 Miles
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United States Department of Agriculture aerial imagery collected 8/2011
Natural Resources Conservation Service

Sediment delivery ratios are provided for changes in 30 year
average annual sediment yield at computation points. The ratios
(larger bold, white numbers) are computed as (post fire average
annual sediment yield) / (pre fire average annual sediment yield).

Sediment yields were estimated using the Revised Universal
Soil Loss Equation (RUSLE, A=R-K-(LS)-C -P), which is the
product of rain fall erosivity (R), soil erodibility (K), slope length
(L), slope steepness (S), soil cover type (C), and soil/cover
management (P).

Methods:

* Pre and post predicted erosion rates are based on the NRCS
RUSLE equation executed within a Geographical Information
System (GIS) using terrain analysis to calculate slope length (L)
and steepness (S) factors, with simple map algebra statements
to compute R, K and C factors derived from ancillary spatial
datasets. The soil/cover management (P) factor was assumed
to be equal to unity due to lack of spatial information on
management activity in the area.

* The soil cover factor (C) was altered based on the Burned Area
Reflectance Classification (BARC), with severe, moderate and
low burned areas receiving inflated values from pre fire
conditions.

* For each of the two burn scenarios (pre & post) the five RUSLE
spatial factors are multiplied together then routed downslope
and averaged to compute at-a-point estimated sediment yield.

* The rainfall erosivity (R) factor was acquired from the EPA
EMAP spatial dataset and held constant between the two
scenarios because these values are based on 30 year rainfall
averages.

* The soil erodibility (K) factor was acquired from the NRCS
SSURGO spatial dataset and held constant between the two
scenarios.

* The hillslope steepness and length values were derived from
the National Elevation Dataset (NED) 10 meter dataset and
held constant between the two scenarios.

These results are provided as an initial assessment of increased
sediment yield potential to be expected from the West Fork
Complex Wildfire area. The results should be used as a tool to
evaluate the magnitude of change in sediment yield and not the
absolute amount of sediment expected.

Questions? Contact John Norman (Soil Scientist, 970-491-6094,
john.norman@co.usda.gov) or Steven Yochum (Hydrologist,
970-295-5657, steven.yochum@co.usda.gov)
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| West Fork Complex Fire Area Estimated Sediment Yield Magnification  7:60,000
 Trout Creek 1/23/2014 0 05  1Miles
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| United States Department of Agriculture

. aerial imagery collected 8/2011
Natural Resources Conservation Service

| Sediment delivery ratios are provided for changes in 30 year

| average annual sediment yield at computation points. The ratios
(larger bold, white numbers) are computed as (post fire average

| annual sediment yield) / (pre fire average annual sediment yield). _

| Sediment yields were estimated using the Revised Universal N N BT g Y s iy = e : T(E:@TroUt Creek K
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* Pre and post predicted erosion rates are based on the NRCS
RUSLE equation executed within a Geographical Information
System (GIS) using terrain analysis to calculate slope length (L)
and steepness (S) factors, with simple map algebra statements
to compute R, K and C factors derived from ancillary spatial
datasets. The soil/cover management (P) factor was assumed
to be equal to unity due to lack of spatial information on
management activity in the area.
* The soil cover factor (C) was altered based on the Burned Area
Reflectance Classification (BARC), with severe, moderate and
low burned areas receiving inflated values from pre fire
conditions.
* For each of the two burn scenarios (pre & post) the five RUSLE
spatial factors are multiplied together then routed downslope
and averaged to compute at-a-point estimated sediment yield.
* The rainfall erosivity (R) factor was acquired from the EPA
EMAP spatial dataset and held constant between the two
scenarios because these values are based on 30 year rainfall
averages.
* The soil erodibility (K) factor was acquired from the NRCS
SSURGO spatial dataset and held constant between the two _
scenarios. St LRy ol e e = 5 ol
* The hillslope steepness and length values were derived from TR N (Lo ; . TroutCreek C
the National Elevation Dataset (NED) 10 meter dataset and ! : ; ; Ty e
held constant between the two scenarios.

These results are provided as an initial assessment of increased
sediment yield potential to be expected from the West Fork
Complex Wildfire area. The results should be used as a tool to
evaluate the magnitude of change in sediment yield and not the
absolute amount of sediment expected.

Questions? Contact John Norman (Soil Scientist, 970-491-6094, = ' e : = L . AR v i e 7 A pour point
john.norman@co.usda.gov) or Steven Yochum (Hydrologist, : - : : i ¥ _ Sl modeled stream reach
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West Fork Complex Fire Area Estimated Sediment Yield Magnification 1:60,000
Upper Rio Grande 1/23/2014 N 1 Miles

== ONRC

United States Department of Agriculture
Natural Resources Conservation Service

Sediment delivery ratios are provided for changes in 30 year
average annual sediment yield at computation points. The ratios
(larger bold, white numbers) are computed as (post fire average
annual sediment yield) / (pre fire average annual sediment yield).

Sediment yields were estimated using the Revised Universal
Soil Loss Equation (RUSLE, A=R-K-(LS)-C -P), which is the
product of rain fall erosivity (R), soil erodibility (K), slope length
(L), slope steepness (S), soil cover type (C), and soil/cover
management (P).

Methods:

* Pre and post predicted erosion rates are based on the NRCS . .
RUSLE equation executed within a Geographical Information Sawmill Canyon
System (GIS) using terrain analysis to calculate slope length (L)
and steepness (S) factors, with simple map algebra statements
to compute R, K and C factors derived from ancillary spatial
datasets. The soil/cover management (P) factor was assumed
to be equal to unity due to lack of spatial information on
management activity in the area.

* The soil cover factor (C) was altered based on the Burned Area
Reflectance Classification (BARC), with severe, moderate and
low burned areas receiving inflated values from pre fire
conditions.

* For each of the two burn scenarios (pre & post) the five RUSLE
spatial factors are multiplied together then routed downslope _ o
and averaged to compute at-a-point estimated sediment yield. :

* The rainfall erosivity (R) factor was acquired from the EPA
EMAP spatial dataset and held constant between the two
scenarios because these values are based on 30 year rainfall
averages.

* The soil erodibility (K) factor was acquired from the NRCS _
SSURGO spatial dataset and held constant between the two ; LSC-3
scenarios. 179

* The hillslope steepness and length values were derived from .
the National Elevation Dataset (NED) 10 meter dataset and
held constant between the two scenarios.
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These results are provided as an initial assessment of increased LSC-2
sediment yield potential to be expected from the West Fork 93
Complex Wildfire area. The results should be used as a tool to

evaluate the magnitude of change in sediment yield and not the

absolute amount of sediment expected.
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Questions? Contact John Norman (Soil Scientist, 970-491-6094,
john.norman@co.usda.gov) or Steven Yochum (Hydrologist,
970-295-5657, steven.yochum@co.usda.gov)
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